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Executive Summary

The Children's Bicycle Helnmet Safety Act of 1994 directs the
Comm ssion to establish a final mandatory safety standard for
bi cycle helnets based on the provisions of U S. voluntary bicycle
hel ret standards. The Act further directs the Commssion to
include in the final nandatory standard a provision to protect
against the risk of helnmets comng off the heads of bicycle
riders and provisions to address the risk of injury to children
The Act also requires that bicycle helmets manufactured after
March 15, 1995, mnust conply with one of several existing
voluntary standards that shall serve as interim nandatory
standards until the final Conm ssion standard becones effective.

On August 15, 1994, the Conm ssion published a notice of
proposed rul emaking (NPR) that proposed a mandatory safety
standard for bicycle helnmets. After the staff evaluated public
comments on the August 1994 proposed standard and conducted
addi tional research, the Commission revised the proposed safety
standard for bicycle helnmets. The Comm ssion published the
revi sed proposal for public comment on Decenber 6, 1995.

The staff has drafted a revised bicycle hel met standard for
the Commission's consideration as a final rule. The reconmended
revisions are based on technical evaluations of coments received
in response to the Decenber 6, 1995 NPR ~ The nost significant
revisions deal with special provisions for helmets for children
under age five, the specification for the inpact test rig, and
the use of the curbstone anvil for inpact testing. The proposed
final rule establishes requirements for inpact attenuation
retention system strength, positional stability, |abeling,
instructions, certification, and recordkeeping.

The Directorate for Economic Analysis reports that any one-
time costs associated with redesign of helnets are expected to be
small on a per-unit basis Therefore, the Comm ssion could
conclude that the bicycle helnet standard is not expected to
result in a significant economc inpact on a substantial nunber
of small entities. In addition, the standard is not expected to
result in significant adverse effects on the environment.

_ The staff recommends that the Comm ssion issue a fina
bicycle helnmet standard as prepared by the Ofice of Cenera
Counsel. The staff also recormends that the final standard be
added as an interim standard, so that firns will have the option
of marketing helnets neeting cpsC's final standard before its
effective date.



United States
ConsuMER Probuct Sarery COMMISSION
Washington, D.C. 20207

MEMORANDUM

DATE = pEg 2 4 1997

TO The Conm ssion
Sadye E. Dunn, Secretary

THROUGH : Jeffrey S. Bromme, General Counsel
Panela G| bert, Executive Director

FROM Ronald L. Medford, Assistant Executive Director, RM
Ofice of Hazard ldentificatiaorgnd Reduction
Scott R. Heh, Project Manager, J.
Directorate for Engineering Sciences,
(504- 0494 ext. 1308

SUBJECT : Safety Standard for Bicycle Hel nets

1. ISSUE

This briefing package presents a revision of the previously
proposed bicycle helmet standard for the Conm ssion%
consideration as a final rule. The previously proposed standard
was published in a notice of proposed rul emaking (NPR) on
Decenber 6, 1995. After evaluating the coments received in
response to the December 1995 NPR, the staff is reconmending sone
revisions for the final rule. The staff is recomrendi ng
significant revisions to the special requirenents for young
children's helnets and to the anvil inpact schedule in the
i npact testing procedures. These and other revisions suggested
by the staff are presented in this briefing package.

11. BACKGROUND

On June 16, 1994, The Children% Bicycle Hel met Safety Act
of 1994 (the "Act") became law. The Act directed the Comm ssion
to begin a proceeding under 5 U.S.C. 553 to: (1) review the
re?ul renments of voluntary bicycle helnet standards and establish
a final standard based on such requirenents; (2) include in the
final standard a provision to protect against the risk of helmets
coming off the heads of bicycle riders; ™ (3) include in the final
standard provisions that address the risk of injury to children;
and (4) include additional provisions as appropriate.

The Act also required that bicycle helnets manufactured nine
nmonths or nore after the enactnment of the Act shall conformto at
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| east one of the following interim standards: (1) the Anerican
Nat i onal Standards Institute (ANSI) standard designated as 790.4-
1984; (2) the Snell Menorial Foundation standard designated as B-
90; (3) the ASTMst andard designated as F 1447-1993; or (4) any
ot her standard that the Comm ssion determnes is appropriate.
The Act provides that failure to conformto an interim standard
shall be considered a violation of a consunmer product safety
?tandfrd promul gated under the Consumer Product Safety Act

CPSA) .

On August 15, 1994, the Conmission published a NPR in the
Federal Reagister that proposed a mandatory safety standard for
bicycle helmets, along with certification and recordkeeping
requi renments.  The Conmission received 37 conments from 3o
i ndividual s and organi zations responding to the proposed rul es.

~ On March 23, 1995, the Commission published a Federal
Regi ster notice announcing the issuance of the interim mandatory
standards. In addition to the standards identified in the Act,
the Comm ssion deternmined that the follow ng standards are also
appropriate as interim nmandatory standards: Snell standards B-
90 (s), N-94, and B-95, ASTM F 1447-1994, and the Canadi an
voluntary bicycle helnet standard can/csa-D113.2-M89. Bicycle
hel mets manufactured after March 15, 1995, nust conply with one
of the interim standards. The interim standards apply until the
final Comm ssion standard takes effect.

After the staff evaluated public comments on the August 1994
proposed standard and conducted additional research, the
Conmmi ssion revised the proposed safety standard for bicycle
hel mets.  The Conmi ssion published the revised proposal for
public conmrent on Decenber 6, 1995. Thirty-one comrents
responding to the proposed rule were submfted to the Ofice of
the Secretary. An index of the comments is at Tab A

The follow ng di scussion provides an update on bicycle-
rel ated hazard data, an overview of the provisions in the
proposed CPSC bicycle helnet standard, a summary of the
significant issues raised in the public coments, the staff's
responses to those issues, and reconmended changes to the
Decenmber 1995 NPR. It also includes a summary of the standard%
econom ¢ and environnental considerations, options available to
the Comm ssion, and the staff's recommendation to issue a final
bi cycl e hel net standard.

I11. DISCUSSION
A. Epidemiological Information
The Directorate for Epidem ol ogy and Health Sciences,

Division of Hazard Analysis (EHHA), reviewed information on
bi cycle-related injuries and deaths (Tab B)



Data from the National Center for Health Statistics (NCHS)
indicated that in 1993, there were 907 pedal cyclist (primrily
bi cycle-related) deaths in the United States. O these, 17
(about two percent) were to children under the age of five years.
Research has shown that approxinmately 60 percent of all bicycle-
related deaths involved head injury. = For children under age
five, about 64 percent of these deaths involved head injury.
About 90 percent of the pedal cyclist deaths, including those of
children under age five, involved collisions with notor vehicles.

2. lnjuri

In 1996, there were an estimated 566,400 bicycle-related
injuries treated in U S. hospital enmergency roons, based on data
fromcpsc's National Electronic Injury Surveillance System
(NEISS). O these, approximately 30 percent involved the head
and face. Young children incurred a higher proportion of both
head and facial injuries than ol der victinmns.

A 1993 EHHA study of bicycle hazards also indicated that
children were at particular risk of head injury. This may have
been_PartIy because children ﬁounger than 15 years were
signiticantly less likely to have been wearing a helnet than
ol der victins (5 percent of victins younger than 15 were wearing
a helmet, conpared to 30 percent of those 15 and ol der).

However, detailed information relating the type of helnmet, age of
user, and other aspects off the hazard scenario to head injury
severity was not available from that study.

B. The Revised Standard

The Directorate for Engineering Sciences, Division of
Mechani cal Engineering (ESME), has drafted a revised bicycle
hel met standard (Tab C). Public comments received in response to
the Decenber 1995 NPR, and staff responses to comments, are
di scussed at Tab C under the section of the rule to which they
apply. The response to coments incorporates analyses and
recommendations by: the Directorate for Engineering Sciences,
D vision of Mechanical Engineering (Tabs C and D), the
Directorate for Laboratory Sciences, Division of Engineering (Tab
E), the Drectorate for Epidemology and Health Sciences,
Di visions of Hazard Analysis (Tabs B and F) and Hazard and Injury
Data Systens (Tab 1), the Directorate for Egglneerlng Sci ences,
Di vision of Human Factors (Tab G, and the Ofice of Conpliance,
Division of Regulatory Minagenent (Tab J).

The major provisions of the draft final standard include
requirenments for |abeling,, peripheral vision, positional
stability, retention system strength, and inpact attenuation. In
addition, the standard contains testing and recordkeeping
requirements to ensure that bicycle helnets conply with the
standard. The follow ng provides an overview of the requirenents



for each of these itenms and relevant changes from the Decenber
1995 NPR version. Subsequent sections address the significant

i ssues raised by commenters regarding special provisions for
children's helnets, test rig specifications, anvil selection, and
reflectivity.

i ions
Section 1203.6 of the standard requires certain |labels on
the helmet that inform the user about the protective limtations
of the helmet, the inportance of proper fit, and proper care of
the hel met.

In addition to Iabelin?_requirenents,_the standard specifies
that the helnmet shall have fitting and positioning instructions,
including a graphic representation of proper positioning.

In response to sone of the comments received on the Decenber
1995 NPR, the staff is recommending sonme mnor revisions to the
| abeling and instructions requirenents for the final rule.
Changes are recommended to clarify what information is required
on the label for the helnet's cleaning instructions. In
addition, the staff recomends a requirement for the signal word
"WARNING" t0 precede the warning | abels on the hel net.

Staff is also recoomending deletion of the proposed
requi rement for a helnet |abel that states "Not for Mtor Vehicle
Use." Respondents to the proposed standard expressed different
views about which label is nore appropriate, a |abel that states
"Not for Mdtor Vehicle Use," or a |abel that states "For Bicycle
Use Only." Human Factors reports that neither |abel adequately
conveys the circunstances under which helnets that meet the CPSC
standard nmay be aPpropriate. Further, the "Not for Mtor
Vehicle Use,, label is not a critical safety message that shoul d
be mandated in the CPSC standard. Therefore, the staff
recommends that the final CPSC standard not require a “use”
| abel, but maintains the requirement for a certification |abe
that informs the consumer that the helnet is certified to the
CPSC bicycle helnmet standard. Further discussion of the
recommended | abeling revisions is in Tab C

Section 1203.12(a) of the standard requires that a hel net
shall allow a mninmumfield of vision of 105 degrees to the left
and right of straight ahead. The staff recommends no changes to
tPisdr%?uirenent proposed in the Decenber 1995 NPR for the fina
standard.

Pogitional il -

Congress directed the Commssion to include in the final
standard a provision to Brotect against the risk of helnets
conming off the heads of bicycle riders. The CPSC standard
addresses this risk with a positional stability requirenent



(Section 1203.12(b)). The procedure tests retention system
effectiveness in preventing a helmet from "rolling off" a head,
either in the forward or rearward direction.

The procedure specifies a dynamc inpact |oad of a 4-kg (8.8
I b) weight dropped froma height of 0.6 m(2 ft) to inpact a
steel stop anvil. This load is applied to the edge of a hel met
that is placed on a headform on a support stand $See Figure 7 of
Tab Q. The helmet fails the test if it conmes off the headform

The staff recommends no changes to this requirenent proposed
in the Decenber 1995 NPR for the final standard.

Dynami L

- The standard requires the chin strap to be strong enough to
resist breakage and excessive elongation, factors that may
contribute to a helmet comng off the head during an accident.

Section 1203.12(c) requires that the chin strap remain
intact and not elongate nmore than 30 mm (1.2 inches) when
subjected to a dynamic load. The dynamic |load is applied by
releasing a 4-kg (8.8 Ib) weight to fall a distance of 0.6 m (2
ft) to inpact a steel stop anvil suspended from the strap (see
Figure 8 of Tab C).

The staff recommends no changes to this requirenment proposed
in the Decenber 1995 NPR for the final standard.

lhe ability of the helmet to protect the head against

collision is measured by securing the helnet on a headform and
droppi ng the helmet/headform assenbly from various heights to

I mpact on one of three fixed steel anvils (flat, hem spherical
or curbstone, as shown in Figures 11, 12 and 13 of Tab Q).

| nstrunentation within the headform records the inpact in

mul tiples of the acceleration due to gravity (g's). [Inpact tests
are perforned on helnmets that have been subjected to four types
of environmental conditions. These environments are: anbient
(room tenperature), high tenperature (117° F to 127° F), |ow
tenperature (1° Fto 9° F), and imersion in room tenperature
water for a mninmum of 4 hours.

Section 1203.12(d) of the standard specifies the inpact
attenuation requirenents, and section 1203.17 provides the test
met hodol ogy. i ke helnets are inpacted on the flat anvil from a
height of 2 meters and on the hem spherical and curbstone anvils
froma height of 1.2 meters. The standard requires that the peak
accel eration during inpact remain bel ow 300-g

After evaluating coments received in response to the
Decenmber 1995 NPR, the staff is recomending for the final
standard sonme significant revisions to the inpact attenuation



requirements. These changes concern the follow ng three issues:
(1) special provisions for helnets intended for children under
age five, 2? the use of the curbstone anvil in inpact testing,
and (3) the specification for the inpact test rig. The detailed
di scussion on these items follows in Section C of this

menor andum " Significant Issues and Revi sions/

The staff is also recomending other changes to the inpact
testing provisions in the December 1995 NPR for inclusion in the
final standard. One change is to require a systens accuracy
check for the inpact test equipnent. Another revision is to
clarify the procedure for selecting helnmet inpact test parameters
such as inpact sites and anvil inpact order. Al of the
recommended revisions are discussed in detail in Tab c.

~

_ rdkeeping

Section 14(a) of the Consumer Product Safety Act, 15 U. S.C
2063 (a), requires every manufacturer (including inporters) and
private |abeler of a product that is subject to a consumner
product safety standard to issue a certificate that the product
conforns to the applicable standard, and to base that certificate
either on a test of each product or on a reasonable testing
Br?gram The certification and recordkeeping rules are discussed

el ow.

a. Certification Rule

The certification rule at Subpart B (beginning at Section
1203.30) of the draft final standard requires nmanufacturers of
bicycle helmets to affix to the helnmet a label that is the
required certificate of conpliance. This label shall state
"Conmplies with CPSC Safety Standard for Blﬁggle Hel mets for
Persons Age 5 and O der" or "Complies With SC Safety Standard
for Bicycle Helmets for Persons Age 1 and O der (Extended Head
Coverage)." Certification |abels shall also provide the name,
address, and tel ephone nunber of the manufacturer or inporter, an
identification of the production lot, and the nonth and year the
hel met was manuf act ured.

The draft certification rule requires manufacturers and
Inporters to conduct a reasonable testin% program to denonstrate
that their bicycle helnets conply with the requirenents of the
standard. This testing program may be defined by the
manuf acturer, but it must provide reasonable assurance that their
helmets are in conpliance with the standard.

The staff is recommending some revisions to the _
certification requirements in the Decenber 1995 NPR for the fina
standard. One revision is the addition of a requirenent for a
hel met | abel show ng the manufacturer's tel ephone nunber. A
second revision requires a helmet |abel showi ng the uncoded
naguéacturing date. Further discussion on these provisions is in
Tab C.

11



Subpart C (beginning at Section 1203.40) of the proposed
rule requires every entity issuing certificates of conpliance for
bicycle helnets to maintain records that show that the
certificates are based on a reasonable testing program  These
records nust be maintained for at least 3 years fromthe
certification date of the last bicycle helnet in each production
lot, and shall be avail able upon request by an enployee of the
Conmi ssi on

Staff is recommending for the final rule a mnor revision to
the recordkeeping requirements in the Decenber 1995 NPR  This
revision is to require firms to provide test records to the
Comm ssion within 48 hours of a request for records by a
Conmi ssi on enpl oyee.

C. Significant Issues and Revisions
1 L al Ildren's Provision

a. lssue

The Children's Bicycle Helmet Safety Act of 1994 directed
the Comm ssion to include in the final standard specia
provi sions that address the risk of head injury to children. The
Directorate for Engineering Sciences discusses these issues in
detail in Tab D

The Conm ssion first proposed a safety standard for bicycle
hel mets on August 15, 1994:. In that proposal, the only special
provision for helmets for children under five years was an
I ncreased area of head coverage.

On Decenber 6, 1995, however, the Conm ssion proposed
speci al provisions for headform mass, peak-g linmt, and head
coverage for bicycle helnets for children under five years. The
special children's provisions were based on the on going work of
vol untary standards organizations and proposals at that tine in
the technical literature. A conparison of the Decenber 1995 NPR
test parameters for helmets for children under five years and for
ol der persons is shown bel ow.

Under 5 5 and older
Mass of test headform 3.9 kg 5.0 kg
Peak-g limit 250-¢ 300-¢
Head Coverage more coverage at

rear and sides

of head

The proposal for increased head coverage received no
comments and continues to be recommended by staff. After

12



eval uating coments related to the headform mass and peak-g
provisions, the staff further examned the issues associated with
t hese requirenents.

b. Discussion of Speciral Children's Provisions
A young child s skull has different nechanical properties

than the skull of an older child or adult. These differences are
especially evident for children under the age of five years.
Their skulls have a |ower degree of calcification, making them
nore flexible than adult skulls. During an inpact to the head,
the increased skull flexibility results in a greater transfer of
kinetic energy fromthe inpact site to the brain tissue. Besides
the different nechanical properties, the mass of a young child's
head is also different fromthat of a nore mature person's head.
Studi es show that the head mass of children under the age of five
¥ears ranges from approximately 2.8 to 3.9 kg. This mass is

ower than the 5-kg test headform mass specified in current U S
bi cycl e hel met standards.

Proponents of special provisions for young children's

hel mets believe that these helnets should be tested under
different test paraneters than helnmets intended for ol der
persons. The current test paraneters are based prinmarily on
adult head injury tolerance and on a headform nmass that Is
approximately that of an adult head. Supporters of special
rovisions contend that these adult test paraneters result in a

elmet with a liner that is too stiff to optinallx protect a
young child's head. By using a headform wei ght that better
represents a young child s head (e.g., 3.9 kg), and reducing the
al  owabl e peak-g, helnmets would need to be designed with a Iower
density ("softer") liner to further |lessen the inpact transmtted
to the head.

The comments received by the Commssion in response to the

proposed standard illustrate the conplexity of the issues
concerning special provisions for children's hel nets. A few
respondents to the proposed rule supported the |ower nass and
| oner peak-g provisions, believing that they will lead to an

i mproverment in head protection for small children. One
respondent favored a reduced headform mass provision, but did not
recommend a reduced peak-g provision, statin? that it could
result in a helmet wth a lower margin of safety.

Several respondents questioned whether there is sufficient
evi dence to show that a reduced-nmass headform and a lower limt
for peak acceleration will result in inmproved head protection for
children. Some respondents suggested that special children's
provi sions should not be adopted since epidem ol ogical studies
show that children's helmets as they exist today are protective.

The Conm ssion requested technical views on this issue from
Barry Myers, MD., Ph.D., Associate Professor, Departnent of



Bi onedi cal Engi neering, Duke University. In his report', Dr.
Myers explains that nodification to the standard should be
considered only if it can be shown to inprove performnce.

I nprovenents nmay be shown by epidem ol ogi cal or biomechanica
evi dence. However, considering the degree of head injury
protection provided by current helnets, increnental inprovenent
would be difficult to detect, even with a large epidem ol ogica
st udy.

From a bionechani cal perspective, it is inportant to assess
how changes in test headform nmass and peak-g criteria would
affect hel net design and protective capability. This can be done
by exam ning how a hel met functions to protect the head in an

i npact .

The helmet has a crushable |iner typically made of expanded
pol ystyrene foam If the liner is crushed as the head presses
aﬁalnst the inside of the helmet during inpact, the liner allows
the head to stop over a longer distance and tine than woul d
otherwise be the case. This reduces the inpact energy that is
transmtted to the head, thereby reducing the risk of injury.

The degree to which the liner resists being crushed affects
the helnet's protective qualities. For a given inpact, a hel net
liner that is too soft will "bottomout," thereby Iosin% its
protective ability to allow relative novenent between the head
and the object being inpacted. Conversely, a liner that is too
hard will not allow sufficient crushing to adequately protect the
head.

_ ing_mass and - ig
A detailed discussion on the effect on changi ng the headform
mass and peak-g criterion is at Tab D. In summary, keeping other

vari abl es constant, a decrease in headform nmass requires a
decrease in liner stiffness. Simlarly, wth other variables
kept constant, a reduction in the peak-g criterion requires a
decrease in liner stiffness. Wen liner stiffness is decreased,
a greater percentage of the helnmet's available crush distance
w |l be used during inpact.

The bi onechani cal analysis shows that, for inpact conditions
that do not result in conplete conpression of the helnmet's |iner
it is possible to lessen the inpact energy transmtted to the
head (and reduce the risk of injury) by reducing the stiffness of
the liner. However, as the inpact energy increases, a hel net
with a softer liner wll bottom out (crush beyond its protective
capacity) under |less severe conditions than a helnet with a nore

"Mers, Barry, MD., Ph.D. "an Evaluation of A Hel net
Standard for Children." Report to the U S. Consuner Product
Saf ety Comm ssion (July 1997).
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rigid liner of the same thickness. To conpensate, the softer

hel met woul d have to be nade thicker to prevent bottom ng out.
However, there is a limt to how thick a helnet can be before it
is no longer practical or appealing to the user. Therefore, the
goal of helnet design is to optimze liner density and thickness
to protect against the w dest range of inpact conditions and
still have a product that people wll use.

Effect 0N Protective Performance

The bi onechani cal analysis suggests that reducing the liner
stiffness could have both a positive and a negative influence on
the protection provided by helmets under existing criteria.
Therefore, it is necessary to also exam ne available _
epi dem ol ogical data that relate to this issue. Decreasing the
1 ner stifiness would benefit those who experience injuries wth
mniml or no liner deformation of current hel mets. wever, a
decrease in liner stiffness could increase the nunber of head
injuries that occur during nore severe inpacts that cause the
helmet liner to bottom out.

To learn the effect on the |evel of protection offered by
softer helmet liners for children under 5, two questions woul d
need to be answered:

1. Are children under age 5 suffering head injuries
with mninmal or no liner deformation of current
hel net s?

2. Are children under age 5 suffering head injuries
with a bottoned-out |iner?

Unfortunately, currently available information is limted
and does not answer either of these questions. Therefore, it is
uncertain whether young children would benefit from special
provi sions for headform mass and peak-g.

The only known study to exam ne the relationship between
hel met danmge and head injury was conpleted in 1996 by the Snel
Menorial Foundation and the Harborview Injury Prevention and
Research center.? O those bicycle helnets collected from
i ndividuals (of various ages) who went to a hospital, 40% of the
hel rets had no deformation, 14% had significant damage in which
the hel met was approaching a bottoned-out condition, and 7% of
the hel mets had catastrophic damage. The data were not presented
specifically for the under-5 age group or any other specific age

2 Rlvara, Frederick p., MD, MPH, Thonpson, Diane C, M5
Thonpson, Robert S., M "circumstances and Severity of Bicycle
Injuries."” Snell Menorial Foundation/Harborview Injury Prevention
and Research Center (1996).
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group. The study showed that there was a risk of head and brain
injury even with no or mniml helnmet damage. The risk of injury
i ncreased noderately as the severity of helnmet damage increased,
until catastrophic danage was reached. As expected, the risk of
head and brain injury junped dranatically when a hel met was
damaged catastrophically. This study suggests that if helmets
for all ages were designed with softer liners, there is a
potential to both inprove the protection for |ower-severity
Inpacts and increase the risk of injury at the higher-severity

i npact s.

Since the risk of injury rises dramatically wth _ _
cat astrophic hel met damage, and current helnets are effective in
reducing the risk of head and brain injuries, the staff does not
support a chan%e to require softer helmet liners for bicyclists
of all ages. he available data are insufficient to determne
that such a change would increase overall protection. \Wen
focussing on the age range of under five years, current|
available information is even nore sparse.” Therefore, it helnets
for children under age 5 were made with softer liners, there are
insufficient data to estimate either (1) the level of protection
that mght be gained at the |ower-severity inpacts, and (2) the
protection that mght be lost at the severe inpact conditions
that conpletely crush the liner

0,

Based on the itens discussed above, the CPSC staff
recommends that there be no special provisions in the fina
standard for headform nmass and peak-g criteria for young
children's helnmets. The staff recommends this approach because
of insufficient data to justify the changes and the consideration
that these changes could provide |ess protection during the nore
severe inpacts which could result in nmore serious head injuries
to children. However, should future studies provide evidence
that young children, or bicyclists of any age, could benefit from
decreased liner stiffness, the Conm ssion could consider
revisions to the bicycle helmet standard at that tinmne.

2. Use of the Curbstone Anvil for Impact Tests

- Six respondents to the proposed rule expressed concern over
using two curbstone inpacts on a single helmet. As proposed,
Section 1203.3(d) and Table 1203. 13 do not define the conditions
of the fourth inpact on a helmet. The fourth inpact in the
proposed standard is left to the discretion of _test personnel
and thus could be a second curbstone inpact. Two commenters on
this issue wote that the footprint of the curbstone inpact can
overlap other inpact sites and violate the "single inpact”
principle of testing. The length of the curbstone anvil
restricts the location of inpact sites that can be used w thout
overlap. The use of a second curbstone anvil, and the damage
caused by curbstone inpacts, can restrict the selection of test
sites further to the point where only three inpacts may be

1A
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possible on a small hel met without overlap. Another of the
comrenters expressed concern about inpacting the helmet with the

curbstone anvil after the helmet was conditioned in a wet
envi ronnent .

After evaluating the comments on this issue, the staff
reconmends revisions to the test schedule at Section 1203.13 and
Tabl e 1203.13. The staff agrees that the previously proposed
test schedule should be revised to prevent the possibility of
striking a test helmet with nore than one curbstone inpact. The
potential for overlapping "footprints" of curbstone inpacts
conbined with other 1npacts on a single test helnet goes beyond
the intended principle of a_sin%le I mpact for a given area.

Staff disagrees, however, W th The commenter who recommended t hat
only anbient-conditioned helnmets be subjected to a curbstone
inpact. To ensure adequate protection against inpact against

cur bstone-type shapes, tests for that anvil, as well as the other
test anvils, should be carried out in all of the environnenta
conditions prescribed by the standard. Accordingly, section
1203. 13 and Table 1203.13 of the draft final standard contain a
revised test schedule to incorporate a single curbstone inpact on
each of four "clean" hel net sanples, one firom each of the
conditioning environnments. Four additional helmets (one for each
environment) are struck four times each, twice with the flat

anvil and twice with the hem spherical anvil.

i fi i Impact Rig
The CPSC specified the nonorail-type of test rig for bicycle
hel net inpact testing in the Decenber 6, 1995 proposed standard.
Currently, U S. voluntary bicycle helnet standards allow the use
of either nonorail or guidewire types of test rigs. The
specified the nmonorail type to avoid the possibility that

different results would be obtained with the two types of test
rigs.

In their comments responding to the proposed rule, severa
hel met manufacturers and the snell Menorial Foundation disagreed
with the specification of the nonorail test rig in the proposed
CPSC standard. The respondents stated that guidewre t¥pe rigs
are more commonly used in the industry. Mst respondents
suggested that the CPSC standard sPecify that either guidewire or
monorail rigs may be used to test for the inpact requirenents.

To respond to this issue, CPSC staff initiated a seven-
| aboratory conparison test program The main purpose of the
study was to determne if there are statistically significant
mean differences in test results when using nonorail and
guidewire test rigs under standardized testing conditions. The
statistical analysis of the test results is at Tab F of the
briefing package. The staff discussion and recomendations are
at Tab C - Attachnent 3.
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The statistical analysis of the interlaboratory results
showed that in alnost all examnations of test variable
conbi nations, the choice of test rig did not have an appreciable
effect on test results. However, on the Mdel | helnmets, and
only when the second inpact was on the curbstone anvil, the
monorail showed a significantly higher mean l|ogarithm for peak-g
summed across |aboratories having both types of test rigs. For
reasons conpletely unrelated to these test results (see above
di scussion on use of the curbstone anvil), a curbstone inpact in
conbi nation with another inpact on a single test helnet is no
| onger in the final standard being recomrended by the staff.
Since the interlaboratory data (summed across |abs using both
types of rigs) show no significant differences between guidewre
and nmonorail rigs under test conditions within those defined in
the draft final standard, the standard should allow either type
of rig to be used for inpact testing.

Over the last 15-20 years, voluntary standards in the US.
have allowed both nonorail and guidewire types of test rigs.
Both types of test rigs have been used extensively in bot
I ndependent test |aboratories and manufacturer's 1n-house test
facilities. The snell Menorial Foundation, one of the
establ i shed helnmet test organizations in the US., uses guidewre
rigs to test conformance to their standards. The staff has no
evidence to conclude that the allowance of both types of test
rigs in voluntary standards has resulted in a conprom se of
safety for bicycle hel met users.

For the reasons discussed above, the technical staff
recommends that both types of rigs are suitable for inpact
attenuation testing, and that the CPSC standard specify that
either a nonorail or a guidewire test rig nay be used.

4, Reflectivity

Sonme comments on the original proposal (August 1994) rel ated
to possible requirenments for helmets to inprove a bicyclist's
conspicuity in nighttime conditions. Data show an increased risk
of injury while bicycling during non-daylight hours. The
Comm ssion indicated that it would study this issue further in
conjunction with planned work on evaluating the bicycle reflector
requi rements of cpsc’s mandatory requirenents for bicycles. The
Conm ssion stated that it would decide whether to pro%ose
reflectivity requirements for bicycle helnets under the authority
of the Children% Bicycl e Hel net fety Act of 1994 after that
work is conpl eted.

Several conmenters on the revised proposal (December 1995)
urged that the Conm ssion not postpone inplementing bicycle
helmet reflectivity requirenents.

_ Since the revised proposal, the Conm ssion staff conducted
field testing on bicycle reflectors and exam ned the issue of

18
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reflectivity on bicycle helmets. In the field testing, half
(24/48) of the subjects were tested using bicycle riders wearing
a reflective helmet and the other half were tested using riders
wearing a non-reflective helnmet. The reflective tape used on the
helnets met a proposed Standard on Use of Retroreflective
Materials on Bicycle Helmets that was balloted by the ASTM
Headgear Subcommttee. The study failed to show that the
particular helnet reflective strip used in the study would

I ncrease the distance at which a bicycle can be detected or
recogni zed (Tab I). Accordingly, the staff does not have
suffrcient information to recomend for the final rule a

requi renent for bicycle helnet reflective perfornmance.

E. Economic and Environmental Considerations

The Commission's Directorate for Economcs (EC) prepared an
econom ¢ assessnment on snall business and an assessnent of
environnental considerations related to the bicycle helnet safety
standard (Tab K) .

The vast majority of helnets now sold conformto one (or
more) of three existing voluntary standards. Many of these
hel mets probably already conply with the inpact attenuation
requirenents of the new rule. ~On a per-unit basis, costs
assaciated with redesign and testing thus are expected to be
smal | .

The standard's |abeling requirenents are unlikely to have a
significant inpact on firnms, since virtually all bicycle helnets
now bear a permanent label on their inside surface. Industry
sources report that, given sufficient lead time to nodify these
| abel s, any increased cost of [abeling would be insignificant.

The vast majority of manufacturers now use third-party
testing and monitoring for product liability reasons, and are
likely to continue to do so in the future. ~ The standard allows
for self-certification and self-nonitoring, however, which is
substantially less costly than third-party testing and
moni t ori ng.

The Comm ssion received two comrents on the 1995 proposa
that related to the econonmic effects of the revision. These
i nvol ved the cost associated with the specification of a nonorai
test device, and the effect of the curbstone testing procedure

A comment from Trek Bicycle Corporation approved specifying
a single test aPparatus, but was concerned that the Conmmi ssion
chose a nonorail-guided test rig over a wire-guided unit. Trek
said that the majority of menbers in the Protective Headgear
Manuf acturers Associ ation (PHMA) test on w re-gui ded equi pnent
and that some firms may be forced to purchase nonorail units to

19
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elimnate product liability concerns. The firm stated, "the
burden of this unnecessary expense may provide need for

additional analysis of the financial 1npact to small business, as
required by the Regulatory Flexibility Act.®

Based on contacts with industry and testing facilities, it
apgears that, of those manufacturers that have In-house test
labs, an estimated 5 to 10 have only a wire-guided rig. Most
comercial, independent, and academ c bicycle helnet test |abs
have a nonorail test rig, and many of those l[abs al so have one or
more Wi re-guided rigs. The estinmated cost to purchase a
monorail -guided rig is about $20, 000.

An interlaboratory study conparing the results of nonorai
and guidewire rigs showed no significant differences between the
two types of rigs in test conditions that are within the
parameters of the draft final standard. Therefore, the staff has
recommended that the final standard be revised to specify that
either a nonorail or a guidewire rig may be used to test for the
i mpact requirenents. Consequently, the potential cost
considerations to |laboratories using guidewire rigs should no

| onger apply.

_ Anot her commenter, Bel| Sports, noted that the proposal
i ncluded inpact testing requirements that allowed two inpacts
with a device simulating helmet contact with a curb. Bell

estimated that "the addition of the curbstone anvil . . . and wth
the option of_u3|n? it twice on any helnet mght well increase
the retail price of bicycle helmets by $2.00 to $10.00."

The standard is intended to address helnmet safety from a
single inpact on a given area. For this reason, the 1npact
testing requirenment has been changed to require only a single
curbstone inpact simulation test per helnmet test sanple.
Consequently, the potential changes in helmet design that could
have been needed to conmply with two curbstone inpact tests no

| onger apply.

O the 30 current manufacturers of bicycle helnets, all but
two woul d be considered snmall businesses under Small Business
Adm nistration enployment criteria (less than 100 enpl oyees). As
t he Commi ssion found previously, the one-tine costs of redesign
are expected to be small on a per-unit basis.

Since the per-unit costs of nodifying production nolds will
be relatively low, EC reports that the Comm ssion could conclude

that the rule will not have a significant inpact on a substantia
nunmber of small entities.

i ions
The requirenents of the standard are not expected to have a
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significant effect on the materials used in production or
packaging, or on the anount of materials discarded due to the
regulation. Therefore, no significant environnental effects are
expected from this rule. Accordingly, neither an environnenta
assessnent nor an environnental inpact statenment is required.

IV. DRAFT FEDERAL REGISTER NOTICE - FINAL RULE

~ The Ofice of General Counsel (oGc) prepared a draft FEederal
Regi ster notice that issues a CPSC Safety Standard for Bicycle
Hel mets (Tab L). |In addition, the draft Federal Register notice
issues the final standard as an interim standard, so that firns
wi |l have the option of marketing helnets nmeeting cpsc's final
standard before its effective date. The draft ndtice
I ncorporates the staff recomrended revisions to the standard and
includes a supplenmentary information section that summarizes
staff responses to comrents on the Decenber 1995 NPR

V. OPTIONS
The followi ng options are available to the Conm ssion

1. Issue a final bicycle helnet standard in the Eederal
Regi ster as drafted.

2 Issue a final bicycle helnet standard in the Federal.
Regi ster with changes directed by the Commission.

V1. RECOMMENDATION

The staff recommends that the Comm ssion issue a final
bi cycl e hel net standard as drafted.

The Act provides that the final standard shall take effect
one year fromthe date it is issued and shall be considered a
consuner product safety standard pronul gated under the Consuner
Product Safety Act. ese requirenents wll establish a single
mandatory performance standard that wll include provisions not
currently addressed by U S. voluntary bicycle helnmet standards.
They mj|¥ al so provide the consuner a means to identify bicycle
hel net conpliance with a Federal safety standard.
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United States

CONSUMER ProbpUCT SAFETY COMMISSION
Washington, D.C. 20207

PATE: 00T 20 1987
TO : Scott Heh, ESME

Through:  Mary Ann Danello, Ph.D., Associate Executive Director, -
Directorate for Epidem oloay and Health Sciences phed~
Susan Ahned, Ph.D., Director,. «—
Hazard Anal ysis Division (EHHA)

FROM : Deborah K Tinsworth, EHHA Ykt

SUBJECT: Injury Data Related to Proposed Requirements for
Children's Bicycle Hel nets

Thi s menmorandum provi des avail able data on fatal and non-
fatal bicycle-related head injuries to children. It was prepared
in support of efforts to evaluate the need for separate _
requi renents for helnets intended for children younger than five
years of age in the proposed U S. Consuner Product Safety
Commi ssi on (CPSC) standard for bicycle helnets. Specifically,
the proposed testing requirenments for children's helnets include
a reduced headform nass, a lower allowable peak acceleration, and
i ncreased head coverage.

DEATHS

Data fromthe National Center for Health Statistics (NCHS)
indicated that in 1993, there were 907 pedal cyclist (primarily
bi cycle-related) deaths in the United States.' O these, 17

about two percent) were children under the age of five years.
esear ch has shown that approximately 60 percent of all bicycle-
rel ated deaths involved head injury. =~ For children under age
five, about 64 percent involved head injury (1) (2). Information
on the inpact forces involved in these fatal incidents was not
avail abl e, although alnost 90 percent of the pedal cyclist deaths,
including those of children under age five, involved collisions
with nmotor vehicles.

'NcHS collects information on all deaths that occur in the
United States each year. Data on deaths involving bicycles were
obtai ned from NCHS nortality data tapes for 1993.  Using
international classifications published by the Wrld Health
Organi zation, bicycle-related deaths were selected from Externa
Cause of Death Codes E800 through E807, with fourth digit .3;
E810 through E825, with fourth digit .6; E826.1; and E826. 9.
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I NJURI ES

~ In 1996, there were an estimted 566,400 bicycle-related
injuries treated in U.S. hospital energency roons, based on data
fromcpsc's National Electronic Injury Surveillance System
(NEISS) . O these, approximately 30 percent involved the head
and face. As shown in Table 1, young children incurred a higher
proportion of both head and facial injuries than ol der victins.

TABLE 1

ESTI MATED BI CYCLE- RELATED | NJURI ES:
BODY PART BY AGE OF VICTIM

Age of Victim !;

Body Part Total ~  o-4 5-14 15+ ﬁ
Tot al 566, 400 40, 100 315,700 210, 600 :
(Percent) 100%* 100% 100% 100% ‘

, Head/ Face 31% 59% 33% 22% !
” Head 11% 17% 12% 9% |
Face 15% 29% 16% 10% |

Eye cl % cl % cl % <1% F

Mout h 4% 11% 4% 2% |

Ear cl % 1% <1% cl % ;

O her 69% 41% 67% 78%

. *Colum detail may not add to total due to i
. roundi ng I

L j

SOURCE:  NATI ONAL ELECTRONI C | NJURY SURVEI LLANCE SYSTEM ( NEI SS),
1996; U.S. CONSUMER PRCDUCT SAFETY COW SSI QN AHA

Because helnets nay protect nore against head injuries than
sone facial injuries," head injuries were also exam ned
separately. As shown in Table 2, the types of injuries incurred
bY younﬂ children were sonewhat different than those incurred by
ol der children and adults. Younger children had a smaller

~ *Recent research indicated that hel mets reduced the risk of
serious injury to the upper and mddle face by about 65 percent,
but had no significant effect on serious injury to the |ower face

(3) -

-2-



proportion of concussions and internal injuries to the head than
older victims and a |arger proportion of relatively mnor head
injuries (i.e., lacerations, contusions, and abrasions). The
extent to which these differences can be attributed to the use of
hel nets or other aspects of the hazard scenario, or to the
physi ol ogy of young children, is not known, however. It is also
possi ble that caregivers are nore likely to bring young children
to the energency room for relatively mnor injuries, since young
children nay not be able to evaluate their own synptons.

TABLE 2

ESTIMATED BICYCLE-RELATED INJURIES:
TYPE OF HEAD INJURY BY AGE OF VICTIM

| Age of Victim i
“ |
_ Total 0-4 5-14 15+

Total Head Injuries 64,900 6,800 39,000 19,100 |
(Percent) 100% 100% 100% 100%

! Concuss/Internal |nj 50% 34% 53% 51%
Lacer/Contus/Abras 42% 60% 39% 40%
Eg cture 3% 2% 34 L)

er 5% 4% 5% 6% |

SOURCE: NATIONAL ELECTRONIC INJURY SURVEILLANCE SYSTEM (NEISS),
1996; U.S. CONSUMER PRODUCT SAFETY COMMISSION/AHA

A 1993 aHa study of bicycle hazards al so indicated that
children were at particular risk of head injury. This may have
been_PartIy because children Kounger than 15 years were
signiticantly less likely to have been wearing a helnet than
ol der victinms (5 percent of victinms younger than 15 were wearing
a helnet, conpared to 30 percent of those 15 and ol der).

However, detailed information relating the type of helnet, age of
user, and other aspects of the hazard scenario to head injury
severity was not available fromthat study (4).

A 1996 study of about 3,400 injured bicyclists in the
Seattle, Washington area, included an evaluation of the
protective effectiveness of helnets in different age groups (5).
When bicyclists treated in hospital enmergency roons for head
injuries were conpared to bicyclists who sought care for other



types of injuries at the same emergency roons, helnmet use was
associated with a reduction in the risk of any head injury by 69
ercent, brain injury by 65 percent, and severe brain injury by
4 percent?

By age group, the reduction in the risk of head injury
ranged from 73 percent for children under 6 years to 59 percent
for teens in the 13-19 year-old age group.* Based on the results
of their study, the authors concluded that helnets were effective
for all bicyclists, regardless of age, and that there was no
evi dence that children younger than 6 years need a different type
of helnet. However, for children younger than six years, there
was only one helmeted child with a brain injury (a concHssion),
and no helneted children with severe brain injuries. Thus, the
protective effects of helmets on brain injuries and severe brain
injuries were not calculated for this age group.

*Head injury included superficial |acerations, abrasions,
and bruises on the scalp, forehead, and ears, as well as skul
fractures, concussions, cerebral contusions and |acerations, and
all intracranial henorrhages. Brain injury included physician-
di agnosed concussion and nmore serious brain injuries. Severe
brain injury included intracranial injury or henorrhage, cerebra
| acer ati ons/ contusions, and subarachnoid, subdural, and
extradural henorrhage.

A widely-cited 1989 (study, published by the same authors,
found that riders with helmets had an 85 percent reduction in
their risk of head injury, and an 88 percent reduction in their
risk of brain injury, when conpared to cyclists wthout helnets
(6) . These results were found when patients who sought energency
room care for bicycle-related head injuries were conpared to

bicyclists in the comunity who had crashes, regardless of injury
or medical care.

*“The estimated reduction in risk for children 6-12 years of
age was 70 percent.
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CONCLUSIONS

Information that relates aspects of the hazard scenarios to
the nature and severity of head injury was not available in
sufficient detail to conclude whether, on the basis of the
available injury data alone, separate performance requirements
for bicycle helmets intended for children under the age of five

ears would further reduce head injuries A recent study of

el met effectiveness indicated that current helmets were equally
protective for all ages of bicyclists for head injuries in
general. However, data were insufficient to eval uate whether
this was the case for incidents resulting in brain injury or
severe brain injury.

It was evident, however, that children and adults are at
risk of head injury or death while bicycling, and that helnets
can reduce this risk considerably. A 1991 CPSC survey of bicycle
and hel met usage indicated that only about 18 percent of al
bicyclists and 17 percent of bicyclists age 10 and younger wore
hel mets all or nost of the time (7). Efforts to increase hel net
use by bicyclists of all ages are clearly inportant to reduce the
frequency and severity of injury.
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United States ,
CONSUMER PRrRoDUCT SAFETY ComMMISSION

Washington, D.C. 20207 ,
MEMORANDUM , .
patE: JEC 2 21997
TO : File
THROUGH ; Andrew G Stadni k, Associate Executive Director for
Engi neeri ng Sci ences
FROM : Scott Heh, ESME. Bicycle Hel met Project Manager, 504-0494
ext. 1308 jm
SUBJECT ; Recommended Revisions to the Proposed Regulation for Bicycle

Hel mets and a Summary of Staff Responses to Comments

Thi s nmenorandum presents a revised CPSC bicycle hel met regulation and
an overview of CPSC staff assessnents of comments received in response to
the proposed bicycle helmet regulation published in the Federal Reagister on
12/6/95. FEach substantive revision to the proposed rule is acconpanied by a
di scussion that explains why staff is recommendi ng the change.

The proposed revisions and response to comrents incorporate anal yses
and recommendations by: The Directorate for Laboratory Sciences, Division of
Engi neering Laboratory (LSE), The Directorate for Engineering Sciences,

Di visions of Human Factors (ESHF) and Mechanical Engineering gESNE), The
Directorate for Epidem ology and Health Sciences, D visions of Hazard

Anal ysis (EHHA) and Hazard and Injury Data Systems (EHDS), and The O fice of
Conpliance, Division of Regulatory Management (CRM). The analyses of each
office are attached as Tabs in the briefing package that transmts a revised
bi cycl e hel met standard for approval by the Comm ssion as a final rule.

In the attached draft standard, new text is shown in double underline
and deleted text fromthe previous version is shown in serikeeue. Ihe
stgff‘sdassessnents of coments are shown in italic text that is double
i ndent ed.

Attachnents:
1. Revised Proposed Standard with Response to Comments
2. Responses to Other Comments and General |ssues _
3. Engineering Sciences Reconmendations on the Specification of the
I mpact Test Rg and Other Inpact Testing Procedures
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ATTACHMENT 1
REVISED PROPOSED RULE FOR Bl CYCLE HELMETS WITH RESPONSES TO COMMENTS

Part 1203 — SAFETY STANDARD FOR BICYCLE HELMETS
Subpart A-The Standard

Sec.

1203.1 Scope, general requirenments, and effective date.
1203.2 Purpose and basis.

1203.3 Referenced docunents.

1203.4 Definitions.

1203.5 Construction requirenents - Projections

1203.6 Labeling and instructions.

1203.7 Sanples for testing

1203.8 Conditioning environments.

1203.9 Test headf orns.

1203.10 Sel ecting the test headform

1203.11 Marking the inpact test |ine.

1203.12 Test requirenents.

1203. 13 Test schedul e.

1203. 14 Peripheral vision test

1203. 15 Positional stability test (roll-off resistance).
1203. 16 Dynamic strength of retention systemtest.

1203. 17 InPact attenuation test.

1203. 18 Reflectivity. [Reserved]

Subpart B-Certification

1203. 30 Purpose and scope.

1203.31 Effective date.

1203. 32 Definitions.

1203. 33 Certification testing. _ , ,

1203.34 Product certification and |abeling by manufacturers (including
i mporters).

Subpart C-Recordkeeping

1203. 40 Effective date.
1203. 41 Recor dkeepi ng requirenents.

Subpart D-Bicycle Helmets Manufactured From March 16, 1995, Through Date
That Is 1 Year After The Final Rule Is Issued

1203.51  Purpose. _
1203.52 Scope and effective date.
1203.53 Interim safety standards

Figures for Part 1203

AUTHORITY: Secs. 201-207, Pub. L. 103-267, 108 Stat. 726-729, 15 U S.C
6001-6006.



Subpart A-The Standard
§ 1203.1 Scope, general requirements, and effective date.

(a) Scope. This standard describes test nmethods and defines m nimm

performance criteria for all bicycle helnets, as defined in § 1203.4(b).
b) General requirenents. _

i) Projections. Al projections on bicycle helmets nust meet the
construction requirenents of § 1203.5. _

(ii) Labeling and instructions. Al bicycle helmets nust have the
| abel ing and instructions required by § 1203.6.

(1ii) Performance tests. Al bicycle helmets nmust be capabl e of
meeting the peripheral vision, positional stability, dynam c strength of
retention system and inpact-attenuation tests described in §§ 1203. 7-
1203. 17.

(iv) Units. The values stated in International System of Units (“sI”)
measurenents are the standard. The inch-pound values stated in parentheses
are for information only.

(c) Effective date. The standard shall beconme effective [insert date
that is 1 year after publication] and shall apply to all bicycle helnets
manuf actured after that date. Bicycle hel mets manufactured béetween March 16,
1995, and [insert date that is 1 year after uincationL, inclusive, are
subject to the requirenents of Subpart D, rather than this Subpart A

§ 1203.2 Purpose and basis.

~ The purpose and basis of this standard is to reduce the likelihood of
serious injury and death to bicyclists resulting frominpacts to the head,
pursuant to 15 U S. C. 6001-6006.

§ 1203.3 Referenced documents.

The foll owi ng docunents are referenced in this standard.
(a) Draft 1SO DS Standard 6220-1983 - Headforns for Use in the
Testing of Protective Hel nets.'
(b) Federal Mtor Vehicle Safety Standard 218, Mtorcycle Helmets.?
(c) SAE Recommended Practice SAE J211 OCT88, Instrunmentation for
| npact Tests.?®

§ 1203.4 Definitions
(a) Basic plane neans an anatom cal plane that includes the auditory

meatuses (the external ear openingg? and the inferior orbital rims (the
bottom edges of the eye sockets). The IS0 headforms are marked with a plane

corresponding to this basic plane (see Figures 1 and 2 Ef this part).

~ar A AN oA o

"Avail able from Anerican National Standards Institute, 11 W 42nd
st., 13th Floor, New York, NY 10036

*available from the Departnent of Transportation, National H ghwa
raffic Safety Administration, Ofice of Vehicle Safety Standards, 40
th St. S.W, Wshington D.Cl. 20590.

*Available from Soci ety of Autonotive Engineers, 400 Commonweal t h
Dr., Warrendale, PA 15096.
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(b) Bicycle hel met neans anv headgear that is either marketed as, or
implied TNroush narketing and/ or _pronotional infornation to be, a device
I ntended to provi dé protection from head injuries WAII € riding a bicvcle.

(C) (xﬁ#orf or TIt padding neans resifient I1ning nateriai usea to
configure the helnmet for a range of different head sizes. This paddingha-s

(d) Coronal plane is an anatomical pl ane perpendicular to both the
basic and mdsagittal planes and containing the mdpoint of a line
connecting the right and left auditory neatuses. The |1S0 headforms are
marked with a transverse plane corresponding to this coronal plane (see
Figures 1 and 2 of this part).

(e) Field of vision is the angle of peripheral vision allowed by the
hel met when positioned on the reference headf orm

(f) Helmet positioning index (HPI) is the vertical distance fromthe
brow of the helmet to the reference plane, when placed on a reference
headform The vertical distance shall be specified by the manufacturer for

ch size of headfor 3 ; for each size and nodel of the
manuf acturer's helnets for the appropriate size of headform for each hel net
In 81203.10 . _ _
? Midsagittal plane is an anatom cal plane perpendicular to the
basi ¢ plane and containing the mdpoint of the line connecting the notches
of the right and left inferior orbital ridges and the nmidpoint of the line
connecting the superior rims of the right and left auditory meatuses. The
| SO headforns are marked with a |ongitudinal plane corresponding to the
mdsagittal plane (see Figures 1 and 2 of this part).

(h) Modular elastomer programmer (MEP) is a cylindrical pad, 2¥pically
consi sting of a polyurethane rubber, used as a consistent inpact nedium for
the systems check procedure.

(i) Preload ballast is a "bean bag" filled with |ead shot that is
pl aced on the helmet to secure its position on the headform The mass of the
preload ballast is 5 kg (11 Ib).

(J) Projection is any part of the helnmet, internal or external, that
ext ends beKond the faired surface.

(k) Reference headform is a headform used as a neasuring device and
contoured in the same configuration as one of the test headforns A, E J, M
and 0 defined in draft 1SO DI'S 6220-1983. The reference headform shal
i nclude surface markings corresponding to the basic, coronal, mdsagittal,
and reference pl anes ‘see Figures 1 and 2 of this part).

(1) Reference plane is a plane marked on the 1SO headforns at a
sgecified di stance above and parallel to the basic plane (see Figure 3 to
this part).

p(n))Retention system is the conplete assenbly that secures the hel net
in a stable position on the wearer's head.

(n) Shield neans optional equipnment for helmets that is used in place
of goggles to protect the eyes.

(o) Spherical imwactor is a 146 mm (5.75 in) dianeter alum num sphere
hat i S specifically machined for mountina onto the ball-arm connector of
he drop-test assenblv., The impactor 1S used fo check the electronic

equipment (see § 1203.17). ' _
p) Test headform IS a solid nodel in the shape of a human head of

sizes A, E, J, M and 0 as defined in draft 1SO D S 6220-1983. Headf or ns
used for the inpact attenuation test shall be constructed of K-1A nagnesium
al | oy er—funetionaltly eguivatent—metakr. The test headforns shall include
surface markings corresponding to the basic, coronal, mdsagittal, and
reference planes (see Figure 2 of this part). o

(g) Test region is the area of the helnet, on and above a specified
test line, that is subject to inpact testing.

A et i ok .




. .
The staff recommends_deletion of the term "visor" since it IS not
referenced anywhere in the standard.

Comment:(b) bicycle helmet - Bell Sports [12] suggested that the
phrase "or has a reasonably foreseeable use as a device intended to
provide protection from head injuries while riding a bicycle" IS
too broad a definition. Bell maintains there are many helmets that
have a foreseeable use by bi ke riders that should not have to be
certified to a bike helmet standard (e.g., baseball and roller
hockey helmets).

Response: HF responds at Tab G. The respondent suggested that
"football helmets, baseball battinghelmets, and motorcycle helmets"
will also be "easily foreseeable" uses as bicycle helmets; Human
Factors staff disagrees. The design of these helmets and the
activities for which they are intended (except motorcycle ridin%)
are not similar to and are not typically associated with bicycle
riding. Therefore, the helmets for these activities are not likely
to be used as bicycle helmets. As for motorcycle helmets, the size
and construction of these helmets will likely deter bicyclists from
using them while bike riding, In fact, one of the most frequently
reported reasons stated for not wearing a bicycle helmet is because
they are too hot; another is that they are too bulky. Current
bicycle helmets are smaller and lighter than motorcycle helmets, so
it is unlikely consumers will use the larger motorcycle helmet for
bicycle riding.

Human Factors judges that the examples given by the respondent would
not likely be considered "reasonably foreseeable use..." as stated
in the proposed definition of bicycle helmet. However, in order to
provide more guidance through the definition, Human Factors
recommends the definition read: Bicycle helmet means any headgear
that either is specifically marketed as, or implied _through
marketing and/or promotional information to be, a device intended
to provide protection from head injuries while riding a bicycle.

The staff also recommends that the following language appear as a
footnote to the bicycle helmet definition in order to add further
clarification: "Helmets specifically marketed for exclusive use in
a desi?nated activity, such as skateboarding, rollerblading,
baseball, roller hockey, etc., would be excluded from this
definition because the specific focus of their marketing makes it
unlikely that such helmets would be purchased for other than their
stated use. However, a multi-purpose helmet---one marketed or
represented as providing protection either during general use or in
a_variety of specific activities other than bicycling-would fall
within the definition of bicycle helmet if a reasonable consumer
could conclude, based on the helmet®"s marketing or representations,
that bicycling is among the activities in which the helmet is
intended to be used. In making this determination, the Commission
will consider the types of specific activities, if any, for which
the helmet is marketed, the similarity of the appearance, design,
and construction of the helmet to other helmets marketed or
recognized as bicycle helmets, and the presence, prominence, and
clarity of any warnings, on the helmet or its packaging or
Eromotlonal materials, against the use of the helmet as a bicycle
elmet. A multi-purpose helmet marketed without specific reference
to the activities in which the helmet is to be used will be presumed
to be a bicycle helmet. The presence of warnings or disclaimers
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advising against the use of a multi-purpose helmet during bicycling
Is a relevant, but not necessarily controlling, factor in the
determination of whether a multi-purpose helmet is a bicycle helmet.

Comment: (c) comfort padding - Southwest Research Institute (SRI)
[2] commented that fit padding may have some influence on impact
characteristics.

Response: ESME agrees with this respondent and recommends deleting
the sentence stating that: fit padding has no influence on impact
characteristics.

Comment: (o) spherical impactor - SRI [2] suggested that it is more
important to specify a 5-kg combined drop mass for the spherical
impactor and the drop assembly than to specify a 4-kg mass for the
impactor itself.

Response: ESME recommends that the definition for spherical impactor
be revised as shown above. The more precise specifications for a
spherical impactor for use as a system check device are located in
§ 1203.17 under the systems check procedure.

§ 1203.5. Construction Requirements - Projections

Any unfaired projection extending nore than 7 mm (0.28 in.) fromthe
hel net's outer surface shall break away or collapse when inpacted with
forces equivalent to those produced by the applicable inpact-attenuation
tests in § 1203.17 of this standard. R-gi } ! i
headform—after rookrin~ »» seaordance—with—=1263.17. There shall be no
fixture on the helmet's inner surface proiectins nore than 2 nm (0.08 in.)

Into the helnet 1nterior.

p7 scussion :

Comment: SRI [2] remarked that the proposed standard does not state
how to determine if an internal projection makes contact with the
headform during testing.

Comment : The National Safe Kids Campailgn (NSkc) [22] submitted two
recommendations regarding projections on the helmet. First, they
urged that the Commission prohibit any external projections on
helmets intended for children. The NSKC believes that external
projections, such as visors, are unnecessary components of helmets
intended for children. Second, they suggested that instead of
requiring inner surface projections to not exceed 2 mm, the inside
of the helmet should contain no sharp edges or rigid internal
projections.

Response: ESME recommends that the section on internal projections
be revised as shown above. The purpose of this section is to
prohibit potentially hazardous projections but make some allowance
for common helmet construction practices. The language above is
consistent with snell helmet standards and staff is not aware of
problems associated with hazardous projections on helmets meeting
existing standards.

Response: In response to prohibiting external projections on

children®s helmets, the proposed language is consistent with
existing voluntary standards. In addition, Section 1203.7 of the
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standard requires that helmets must pass all tests, both with and
without any attachments that may be offered by the manufacturer.
It 1s ES opinion that this provision, combined with the requirement
that external projectionsmustbreak away or collaPse, will address
the potential hazard of external projections on helmets intended for
riders of all ages. ES recommends no changes in response to this
comment.

Comment: NSKC [22] also urged the Commission to include safety
requirements for fittingpads in the final standard. The respondent
asserted that since fitting Eads are often necessary to ensure a
secure fit, the standard should address the integrity of the
materials used to construct them, as well as their thickness,
durability, and adhesiveness.

Response: The interim mandatory standards have no provisions that
address fittingpads as suggested by the respondent. CPSC staff has
no information to lead us to believe that long-term integrity of
fitting pads is a Eroblem with helmet®s meeting existing standards.
It 1s ES opinion that introducing new requirements for fitting pads
IS not essential at this time and recommends no change to the
proposed standard in response to this comment.

Comment: NSKC recommends that the potential influence fitting pads
may have on the helmet®s ability to comply with the retention system
requirements should be examined.

Response: When testing for positional stability, the standard
instructs to position and fit the helmet on the test headform
according to the manufacturer®s instructions. This procedure may
involve changing the size and position of the fit pads in order_to
achieve a secure fit in the estimation of test personnel. \While
fitting a helmet to a metal headform will not account for all of the
human elements involved when a person fits a helmet to their own
head, it is ES opinion that the current procedure is the most
practical approach at this time and shoul helﬁ keep the helmet
secure during an accident. ES recommends no change to the CPSC
standard In response to this comment.

§ 1203.6 Labeling and instructions.

&?) Labeling. Each hel net shall be marked with durable |abeling so
that the followng information is legible and easily visible to the user-a&
. . 5 Y teoibl : ] he g dees

) Model designati on. _
) Awarning to the user that no hel met can protect against al
inmpacts and that seriougs anqvrv or death could occur _
) A warning on both the helmet and the packaging that for maxi mum
rotection the helmet nust be fitted and attached properly to the wearer's
ead in accordance with the manufacturer's fitting instructions.
(4) A warning to the user that the hel met may, after receiving an
i npact, be damaged to the point that it is no |longer adequate to protect the
head agai nst further inpacts, and that this damage nay not be visible to the
user. This label shall also state that a helnet that has sustained an inpact
should be returned to the manufacturer for inspection, or be destroyed and
repl aced
45 —A—warning-to—the—user—that—the helmet canbe Jdamaged by ~contact
: |l SOMMOR s%ibsEaBee'S (—ﬁef—e*meﬁes__el ¥ 7 'leaiiefsl eEE. ) 1 Ei'!!‘::l

possi b

——~——~~

1
2
e
3
[
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] ]. 3 : £} .53']535 e the user- ?"hﬂ‘s ;abe; shag; alse—state

substances—that—damage—the helmet,—and warn—against—eontaecting—thehelwmet
with—these—substaneces—

(5 A warning to the user that the hel met can be damased bv_contact
with common substances Of example. certaln solvents lammonial. cl eaners
[bleach]l, €lC. and that this anage nav_not e VI SI e to the user. | S
[abel shall state 1n generic erns_sone recomended cl eani ng _agents and

proceaur es exanpl €, W pe W d soap and .
comon_substances a anage e helnet, warn agai nst contacting € hel net
W th these substances, and refer users to the 1nstruction manual for nore
specific care and cleanina | nformation

M~ Y Dean 2 ' T A TTe

(6) Signal word. The helnet |abels required bv paragraphs (2)-(5)
shall include the sianal word "WARNTNG" at the begi nning of each statenent,
unless two or nore of the EE2E%EE%%£=QLQQQLQ§L==QQ==L=%==§§£E== abel LN
whi ch case the signal word need only appear once, at the beainning. The
signal Word “wWARNING” shall be in all capital [etfters, bold print, and a

e SIZ€ equal (O Of areater [han the olher Text on the Iabel.

Instructions. ch helmet sha ave f1tting and positloning
instructions, including a graphic representation of proper positioning.

Discussion

Comment: SRI [2] remarked that requiring labels to likely remain
legible throughout the life of the helmet is not a requirement that
can be tested and could lead to differences between labs. The PHMA
[29] also expressed concern with this requirement, stating that it
was unaware of any technology which will ensure that a sticker will
stand up under five years of the type of exposure that a helmet
receives.

Response: ES staff shares these commenter's concerns. Current
voluntary bicycle helmet standards require "durable” labeling or
labeling that is "likely to remain legible for the life of the

helmet.” These conditions have not been quantified in current
standards. ESME i1s not aware of any existing performance test
methods that can be_applied in this circumstance. Since a

requirement for legibility for the life of the helmet is vague and
possibly unattainable, ES staff recommends a change to require
“durable™ labels.

Comment: Labeling of cleaningproducts: Several respondents [2, 11,
12, 29] expressed concern that too much information about cleaning
products would be needed on the label and argued that consumers
should be directed to the instructions manual for the list of
cleaning materials.

Response: ESHF responds (Tab ) that this label is not intended to
list everypossible cleaning agent that should or should not be used
on the helmet. Since the consumer may not always have the owner-"s
manual, a label on the helmet should provide some general cleaning
instructions and warnings. ESHF suggests the wording shown above
for the label on cleaning instructions.

Comment: ”Not for Motor “Vehicle Use" vs "For Bicycle Use” helmet
labels (Respondents 11, 13, 22, 26). Two respondents stated that
“Not for Motor Vehicle Use" suggested the helmet was appropriate for
other activities which may not be appropriate. Another respondent
felt that “Not for Motor Vehicle use” allows the helmet to be used
for other activities similar to bicycle riding, where no alternative
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helmet exists. _A third respondent argued that "ror Bicycle Use
only" was a positive statement to which users are more likely to
respond.

Response: ESHF responds (Tab G) that neither the "not for Motor
Vehicle use” label nor a "For Bicycle Use only" label adequately
conveys the "use" circumstances under which helmets that meet the
CPSC standard are appropriate. HF concludes that it is reasonable
to assume that helmets that are certified to the CPSC standard will
also provide head protection for roller/in-line skaters and perhaps
some other recreational activities. In-line skaters should not be
discouraged from wearing a helmet by a label that states "rFor
Bicycle Use only." ESHF also believes that consumers understand the
differences between bicycle helmets and motorcycle/motorsport
helmets and that bicycle helmets would not provide adequate
protection formotorsport activities. Therefore, the "Not for Motor
Vehicle use” label is not a critical safety message that should be
mandated in the CPSC standard. ESHF recommends that the CPSC
standardnotrequire a "use" label, but maintain the requirement for
a certification label that informs the consumer that the helmet is
certified to the CPSC standard for helmets for bicycle use.

Comment: Two respondents [22, 23] urged the Commission to require
"an appropriate symbol to appear adjacent to the statement of
compliance on the label" and to add wording to warn that "failure
to follow the warnings may result in serious injury or death."

Response: In Tab G, ESHF writes that the ANSI labeling format would
be burdensome for labels on bicycle helmets. The limited size of
the inside of a helmet and the amount of information proposed for
placement on the labels restricts the use of the full ANSI labeling
recommendations. ESHF does suggest that the signal word "wARNING"
should be used and is more appropriate than just a symbol.  ESHF
recommends the changes shown in double underline above.

Comment: The NSKC [22] recommended that helmets designed and
intended for children be accompanied by fitting instructions which
are crafted in age-specific language. The ASSE [11] and the NSKC
Suggested that "proper fit® information should be on both the helmet
and the outside of the box.

Response: ESHF (Tab ) judges an age-specific instruction sheet
unnecessary.  The proposed standard requires %raphics, along with
written fitting directions. The graphics are better able to reach
more children than age-specific iInstructions because they allow
children of all ages to compare the way their helmet looks with the
pictures. In addition, ?raphics are able to convey the critical
information to non-English reading individuals and illiterates.
Children and adults are likely to be better able to understand and
appreciate the pictures. This is more likely to effectively deliver
the message, allowing both parents and children to become aware of
the proper fit.

A label on the box promoting the need for "proper fit" could inform
parents, before they buy the helmet, that they need to properly fit
the helmet to the child. Staff does not believe it is necessary to
have the actual fitting instructions on the box, because staff is
not aware of any information which indicates that such a label would
be effective in assuring proper fit. However, it is important that
consumers be aware that helmets do come in different sizes and that
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proper fit is important. Therefore, HF recommends that section
1203.6(a)(3) also apply to the helmet packaging.

Comment: A few respondents made remarks about the warning to
replace a helmet after impact [22, 23, 26]. Some respondents agreed
with the staff"s position that the label on the helmet should advise
consumers to return the helmet to the manufacturer or destroy it if
it is involved in an impact. Others disagreed and requested more
guidance on whether the helmet is impaired before a consumer has to
go through the hassle of returning the helmet.

Response: ESHF responds at Tab G. The variety of factors (impact
surface, 1mpact location on helmet, impact speed, etc.) that are
involved in an impact to a helmet, and the level of interaction of
each factor, are so complex, it IS inappropriate to address them in
a label. It is to the consumer% overall safety benefit to return
the helmet to the manufacturer or destroy and replace it. Human
Factor% recommends leaving the replacement warning as currently
proposed.

§ 1203.7 Sanples for testing.

(@) General. Helnets shall be tested in the condition in which they

are offered for sale. Io neet the standard they mist be able to Bass al
tests, both with and without any attachnents that may be offered by the
hel met's manufacturer, and with all possi bl e conbi nations of such

attachnents.

JbL:&ﬂﬁ5£;=gi=§gmﬂ4g§=;§Lght samples of each hel net size for each

nodel offered for sale are required to test conformance to this standard

Comment : Four respondents commented on the number of helmets
required for testing when the helmet includes attachments,_ (e.g.,
removable visor, %hce shield) and possible combinations of
attachments [5, 12, 29, and 301. They expressed concern that the
standard requires an excessive/prohibitive number of helmet tests
on production samples, as written. One respondent [12] offered
suggested wording to amend Section 1203.7 (b) to include the
statement that "Helmets can be tested with any combination of
accessories."

: Section 1203.7(a) of the proposed standard requires that
helmets shall be tested in the condition in which they are offered
for sale. They must be able to pass all tests, both with and
without any attachments that may be offered by the helmet”s
manufacturer, and with all possible combinations of such
attachments. Staff continues to recommend that_ the standard require
that bicycle helmets pass all tests both with and without an
attachments that may be included. However, staff concurs wit
respondents that it may be impractical and unnecessary to specify
an additional set of eight test samples for each attachment, and
each combination of attachments, that come with the helmet.



To address this issue, staff recommends that the phrase "and
combination of attachments™ be deleted from § 1203.7 (b). Staff
also recommends that attachments be included as one of the
parameters in § 1203.12(d) (1) that the Commission will consider when
testing a ‘"worst case" combination of test parameters for impact
attenuation.

Discussion

Es recommends additional revisions to increase the number of test
samples from five to eight and to delete the requirement for
additional test samples .if the helmet fits more than one size test
headform. These revisions are to reflect changesmade to § 1203.10-
Selecting the test headform and § 1203.13-Test Schedule.

§ 1203.8 Conditioning environments.

Hel mets shall be conditioned to one of the follow ng environnents
Brior to testing in accordance with the test schedule at § 1203.13. The
aronmetric pressure in all conditioninﬁ environments shall be 75 to 110 kPa
(22.2 to 32.6 inches of k?), all test helmets shall be stabilized within the
anbi ent condition for at Teast 4 hours prior to further conditioning and
testing. Storage or shipment within this anmbient range satisfies this
requi rement. _ o

(a) Ambient condition. The anbient condition of the test |aboratory
shall be within 17°Cc to 27°c (63°F to 81°F), and 20 to 80 percent relative
humidity. The anmbient test hel net does not need further conditioning.

(%) Low temperature. The helnet shall be kept at a tenperature of --
369€ -17°C t0O -13°C (3°F 1°F t0 9°F) for 4 to 24 hours prior to testing.

(c) High temperature. The helnet shall be kept at a tenperature of
47°C tO 53°C (117°F to 127°F) for 4 to 24 hours prior to testing.

(d) Water immersion. The helnet shall be tully inmrersed “crown” down
in potable water at a tenperature of 17°C to 27°C (63°F to 81°F) to a Crown
depth of 305 mm+ 25 mnm (12 in. + 1 in.) for 4 to 24 hours prior to testing.

) ;
Comment: Srl [#2] commented that the allowable temperature range in
the low-temperature environment should parallel the allowable
temperature ranges in the other environments.

Response: LSE staff notes that the temperature range in the NPR
contained a typographical error (Tab E). The range should have been
(-17 to -130 ¢). This tolerance ran%e is consistent with ANSI,
ASTM, snel1l 95 and CSA standards. he staff do not recommend
expanding the low-temperature range beyond that of current
standards.

Comment: Paula Romeo [26] suggested that the water-immersion
environment was unrealistic and recommended a spray conditioning
environment.

Response: LSE responded to similar comments in a_previous memorandum
(Sushinsky to Heh, August 3, 1995). Commission testing of both
immersed and water-sprayed helmets under various time durations
showed no consistent trend in resulting peak acceleration levels.
The immersion environment has the advantages of being easier _to
define and of subjectinﬁ the helmet to a uniform conditioning
exposure. Since testing showed that these commenters’ concerns were
unfounded, staff recommended and continues to recommend retaining
the immersion method of wet-conditioning.
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§ 1203.9 Test headforms.

The headforns used for testing shall be selected fromsizes AL, E. J, M,
and 0 as define v_draft 1S0/DIS 6220-1983, I n_accordance Wth § 1203.10.

Headf orns used for impact testina shall be ri al d and be constructed of low-
resonance K-1A nmanesiumaliloy.

. ; _
Comment: SrI [#2] suggested that a more appropriate value for the
lower limit on resonant frequency should be 2000 hz instead of 3000
hz.

Response: The important conditions for the test headforms are the
material specification and the dimensions defined by 1so/prs 6220-
1983. ESME recommends that this section be stated, "Headforms used
for impact testing shall be rigid and be constructed of low
resonance K-1A magnesium alloy." Test experience shows that
headforms meeting this description will not exhibit resonant
frequencies that will interfere with proper data collection. The
specification for K-lA magnesium alloy will ensure against the use
of materials that may inf.Zuence the test results.

§ 1203.10 Selecting the test headform.

A helmet shall be tested oasSthe xfall t he headf or ms appropriate
for the hel net sa headf rmpbmopriatéeés faor a hel met i a
of the helnet's Slzins pads are partially conpressed when the helmet is
ipped W th its thickest sizins pads and

i vositioned correctl on the
A complete Set of el s el nets of each size and node
sha e teste

L ] -
Comment: sSrRI[2], suggested that the order of tests in the last
sentence of 1203.10 be arranged to parallel the test order specified
in 1203.12 of the standard.

Response: This editorial suggestion is reflected above.

Comment: PHMA [29] suggested that the proposed definition of fit is
not adequate. The respondent recommended that this section specify
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the use of the largest headform that will accommodate the helmet,
with comfort padding adjusted to optimize the fit.

Response: ES staff recommends that it is appropriate to simplify the
test procedure by testing on only one size headform. This 1is
consistent with the current interim mandatory standards. However,

in contrast to the respondent, ES believes i1t more appropriate to
test on the smallest headform that is appropriate for the test
sample. _ES believes that the smaller headform will represent the
more stringent test condition for the positional stability test.

Testing on only one size headform will lessen the number of test
samples needed to test compliance to the standard. ES recommends
that the standard be revised with the language shown above.

Comment: Bell Sports [(12] remarked that in choosing the conditioning
environment for testing on a second headform, the highest g-value
does not necessarily provide the worst case. They recommended that
there be four impacts in any conditioning environment chosen by test
personnel.

Response: Testing the helmet on only one size headform eliminates
the need to choose a environment for testing on a second size
headform.

§ 1203.11 Marking the impact test line.

Prior to testing, the inpact test line shall be determ ned for each
helmet in the follow ng nanner.

(a) Position the helnmet on the appropriate headform as specified by the
manuf acturer's hel met positioning index (HPI?, with the brow parallel to the
basic plane. Place a 5-kg (11-1b) preload ballast on top of the helnet to set
the confort or fit padding. _

(b) Draw the inpact test line on the outer surface of the hel net
coinciding with the intersection of the surface of the helnet with the inpact
l'ine planes defined fromthe reference headform as shown in:

(1) Figure 4 of this part for helnets intended only for persons 5 years
of age and ol der.

(2) Figure 5 of this part for helmets intended for—ekildren under S—years
ef—age— persons age 1 and older.

(c) The center of the Inpact sites shall be selected at any point on the
hel met on or above the inpact test line.

, ,
Comment: Snell [28] discussed the practical problems in certifying
helmets when only a test line is specified. Snell recommended that
the standard be amended to require coverage below the test line,
particularly at the front and rear of a helmet.

Response: LSE responds (Tab E) that staff recommends a singular line
that is the center of impact line. This recommendation is based
primarily on the fact that coverage does not imply impact
protection. The only area on the helmet required to pass impact
protection requirements is the area above the test line. Therefore,
stafflgoes not recommend specifying additional coverage beyond the
test line.

Comment: Extent of Coverage - The manufacturers of the pHMA [29]

reported that they believed the proposed CPSC standard requires
coverage at the rear of the head lower than any other standard.
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They stated that they are not aware of any studies that indicate
that lower coverage at the rear is warranted. They also stated
their concern that the helmet wearing public will not purchase
helmets which are perceived to be more "clunky" or "bulbous" as
helmets with extended coverage are likely be perceived. Mr. Becker
of Snell [28] stated that the CPSC proposed coverages are more
extensive than all current U.S. standards except for snell's B-95
and N-94 helmet standards. He stated that unless the CPSC coverage
is changed, many contemporary helmet models that have protected
their wearers from life threatening injury will disappear from the
market. Snell urged that the CPSC adopt the coverage described iIn
the ASTM F1447-94 or the Snell B-90 standards. hese coverages
reflect the current state of the industry and should be expected of
every bicycle helmet.

Response: The proposed cpsc test line is not lower at the rear of
the helmet than all other standards. The proposed CPSC test line
is somewhat lower at the rear of the helmet than the test (impact)
lines in the Snell B-90 andASTMF1447 standards. However, the CPSC
line is higher at the rear of the helmet than the impact lines in
the following iInterim mandatory standards:_ Snell B-95 and N-94,
CAN/CSA-D113.2, and ANSI z90.4-1984. Staff is aware of two studies
that show that it is not uncommon for helmets involved in accidents
to suffer impacts at the rear portion of the helmet. A Bell Sports
study of 1100 helmets involved in accidents ¢ found that 26 percent
of the impacts were at the rear of the helmet and that the majority
of these rear impacts occurred within 50 mm from the bottom edge of
the helmet. Another study, by Technisearch of Australia®, examined
the effect of lowering the test line from the Snell B-90 standard
to the test lines in the Snell B-95 and N-94 standards. The
Technisearch study was based on examinations of 104 bicyclist
helmets whose riders sustained Impacts to the head during accidents.
The study concluded that the B-90 standard test line would have
provided coverage for 51% of the impacts. The test line of the B-95
standard would provide coverage for 65% of the impacts. The
increase from 51% to 65% was represented by 20 additional impact
sites that would fall within the area of the B-95 coverage,
including 8 impact sites at the rear portion of the helmet.

One of the directions of the Children®s Bicycle Helmet Safety Act
was to include provisions from existin% appropriate standards for
adoption in the final CPSC standard. S staff considers the CPSC
test line to be a reasonable requirement that falls within test
lines of established North American bicycle helmet standards.

§ 1203.12 Test requirements.

(a) Peripheral vision. The-heilmet Al bicvcle helnets shal| allow
unobstructed vision through a mninmum of 105° to the Teft and right sides of
t he g1ﬂfag|ttal pl ane when neasured in accordance with § 1203.14 of this
st andar d.

‘Dean Fisher and Terry Stern, "Helnets Work!," Bell Sports, Inc.,
AAAM/IRCOBI Conference, Lyon, France (Septenber 1994)

"Martin WIlians, "Test Line Requirements and Snell B-95 and N 94
Standards, " Techni search Engineering & Scientific Services (August 1994)
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(b) Positional stability. Thehelmetshall notreleasefrem—thetest
headform No bicvcle helnet shall cone off of the test headform when tested
in accordance wth § 1203.15 of this standard.

(c) Dynamic strength of retention system. The Al bicvcle helnets
shall have a retention system skat: that will remain intact w thout
elongating nore than 30 mm (1.2 in.) when tested in accordance with
§ 1203.16 of this standard.

(d4) Impact attenuation criteria. _
(1) General. A helnmef fails the impact attenuation performance test of

this standard i a failure under paragraph (d) (2) of this section can be
I nduced under anvy conbination of 1npact site, anvil type, anvi I hac
order, or conditioninNg environment vermissible under the standard, either
with attachnents or without attachnents, or conbinations of attachnents,
that are provided With the hel net Thus, the Commssion Wil test for a
"worst case” conbination of test naraneters. Wiat constifuies a worst case
may Varv, depending on the Particular helnet 1nvolved.

eak acceleration. € peak acceleration of any inpact shall not
exceed 300 « en the helnef js tested in accordance wth § . of this
standard.

; ,
Test conditions such as impact site, anvil type, anvil impact order,
and conditioning environment may influence impact attenuation test
results. Helmet attachments also may influence test results. Staff
recommends the addition of § 1203.12(d) (1) to clarify that the
Commission will test for a "wrst case" combination of test
parameters. Further discussion is in Attachment 3 , to this
memorandum.

Comment: srI[2] suggested that requirements for visual clearance at
the brow be considered and that this would be especially important
for racers who ride in the crouch position.

Response: ES staff is wary of proEOSing a brow clearance requirement
that In some cases may reduce the amount of head coverage in the
brow area. Further, CPSC staff has no information to indicate that
bicycle helmets meeting existing standards are posing a risk of
injury due to inadequate "upward” visual clearance. Therefore, ES
sta does not recommend adding a "brow" visual clearance
requirement at this time.

Comment: Respondents 3, 4, 6, 9, 10, 12, 13, 15, 18, 19, 27, 28, 29,
30 did not agree with the 250-g failure criteria for helmets for
children under five years of age. Most cited lack of available data
to support the change. A few respondents [8, 16] supported the 250-
9 criteria, stating that they believed i1t would result in better
head protection for young children.

Response: CPSC staff recommends that the impact attenuation criteria

for helmets for children ages 1 to 5 years be 300-g, as first
proposed in the August 1994 proposed standard. There 1is
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insufficient evidence that reducing the allowablepeak-gyoungwould
result in helmets that offer improved head protection for young
children. See ES memorandum at Tab D for a detailed discussion of
children®s helmets issues.

§ 1203.13 Test schedule.

(a) Helmet sanple 1 of the set of £iwe eight helnets, as designated in

Table 1203.13, shall be tested for peripheral vision in accordance wth
§ 1203. 14 of this standard

b) Helmet sanples 1 through 4 8. as designated in Table 1203.13,
shall be conditioned in the anbient, high tenperature, Tow tenperature, and
wat er |nner3|on environments, as follows: helnets 1 and 5 - anbient: hel nets
2 and 7 - high tenperature: helmets 3 and 6 - [ ow tenperature: and helnets 4
and 8 - water |mmersion. iﬁﬁ&%%4EEWe}y——He}meE—5—sha%%—be—eeﬁé&%&e&&%¥441—

eav&emne&&beyeaé—&he—aﬁe&&%iﬁ—mmEeE—be%eHes&ﬂ?s—maedf

(c) Testing must begin within 2 minutes after the helnet is renpved
from fhe condltlonlng envir onnent. _The hel met_shall _Dbe returned to the
ondi t1oning_environnent within 3 mnutes after 1t _was renoved, and shal
renaln 1 n t%e condi tionin env: ronment TOr a mninum of 2 mnutes before
esting 1s resuned. It the net is out of the conditioning environment
pevond 3 m nutes, testing sha;; not resune until the helnet has been
reconditioned for a period equal to at Teast 5 minutes for each nmnute the
helmet was out of the conditioning environnent bevond the first 3 mnutes.

or for 4 hours, (whichever reconditioning tine is shorter) before testing is

?J

‘(d) Prtor toibetn tested for immact attenuation, helnets |-

4
condifioned in anbient, high tem ture, |ow tenperature. and water
Lmrersion environments hall bhe tested in_accordance With the dvnamic
retention system strenqgth test at § 3 16. Helnets -4 shal hen be
ested in accordance wth the impact attenuation tests on e flat and
hemispherical anvils I n accordance Wth e procedure at § 1203.17. Helmet 5

(anbi ent-condi tioned) shall be-tested in accordance with the Positiona
stabilitv tests at § 1203.15 prior to Inmmact testinag. el rets 5-8 shall then
be tested in accordance wth the 1 mMact attenuation tests on the curbstone
anxl I|n accordance wth § 1203,17. able 1203.13 sunmari zes the test

schedul e.

—+|
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TABLE 1203.13 - TEST SCHEDULE

§ 1203.14 § 1203.15 § 1203.16 § 1203.17 Impact

Peripheral Positional Retention Tests

Vision Stability System _

Strength Anvil No. of
Type Impacts
Helmet 1 2
Ambient )< )< X Flat
}( Hemi. | 2
Helmet 2 2
High )( X Flat
Temperature X Hemi. |2
Helmet 3 2
Low )( X Flat
Temperature X Hemi.|?2
Helmet 4 2
Water )< X Flat
Immersion X Hemi. | 2
Helmet 5 1
Ambient )< X curb.
Helmet 6 X curb !
Low )
Temperature
Helmet 7 X curb !
High )
Temperature
Helmet 8 X r 1
Water Curb.
Immersion
|
Discussion

Comment: SRI [2] noted that, as written, there is potentially no
upper limit to the exposure time to recondition a helmet once it is
removed from the conditioning environment Tfor more than three
minutes.

Response: LSE (Tab E) agrees with the respondent and recommends the
revised language shown above in 1203.13(c).

Comment: Six respondents [5, 12, 27, 29, 30, and 31] submitted
comments requesting changes to Section 1203.13 (Test Schedule)
regarding the use of the curbstone anvil. All of the respondents
expressed concern over using two curbstone impacts on a single
helmet. As proposed, section 1203.3(d) and Table 1203.13 do not
define the conditions of the fourth impact on a helmet. The fourth
impact, left to the discretion of test personnel, could be a second
curbstone impact. There a.l so was concern about impacting the helmet
with the curbstone anvil after the helmet was conditioned in a wet
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environment [12]. There also was concern about the curbstone
footprint oyerjagping other impact sites and violating the "single
impact” principle of testing [27 and 31]. The length of the
curbstone anvil restricts the location of impact sites that can be
used without overlap. The use of a second curbstone anvil, and the
damage caused by curbstone impacts, can restrict the selection of
test sites further to the point where only three impacts may be
possible on a small helmet without overlap.

Response: The revised section 1203.13 and Table 1203.13 shown above
is the ESME recommendation TfTor a revised test schedule to
incorporate a single curbstone impact on each of four "clean” helmet
samples, one from each of the conditioning environments. ES and LSE
staff agree that the previously'proposed test schedule should be
revised to prevent the possibility of striking a test helmet with
more than one curbstone impact. ES sta a%rees with the
respondent™s assertion that the potential or overlapping
nfootprints" OF curbstone impacts combined with other impacts on a
single test helmet goes beyond the intended principle of_a single
impact for a given area. Staff disagrees, however, with those
respondents who recommended that only ambient-conditioned helmets
be subjected to a curbstone impact. 0 ensure adequate protection
against impact against curbstone-type shapes, tests for that anvil,
as well as the other test anvils, should be carried out in all of
the environmental conditions prescribed by the standard.

The LSE staff discovered during testing_ with the curbstone anvil
that severe physical damage-namely splitting of the helmet from the
impact point to the edge of the helmet-could occur even though the
helmet did not exceed the 300 g criterion. This led to consideration
of whether in such cases the curbstone anvil test should be repeated
on another sample to help ensure that other helmets will not fail
under this test. Staff recommends that the Commission indicate in
the FR notice that, when marginal or unusual results occur in any
of the standard®s tests, retesting nay be appropriate, even though
the 300-g criterion is not exceeded. Other conditions that may
prompt the Commission to undertake verification testing include (but
are not limited to) peak-g readings that are very close to the 300-g
failure criterion. However, since the option of additional testing
inherently exists, it is not necessary to include a provision
requiring such retesting in the standard.

§ 1203.14. Peripheral vision test.

Position the helmet on a reference headform in accordance with the HPI
and pl ace a s-kg (11-1b) prel oad ballast on top of the helnmet to set the.
confort or fit padding. (Note: Peripheral vision clearance may be determ ned
when the helmet is positioned :Eor nmarking the test lines.) Peripheral vision
is nmeasured horizontally fromeach side of the midsagittal plane around the
point K (see Figure 6 of this ﬁart). Point Kis located on the front surface
of the reference headform at the intersection of the basic and mdsagitta
pl anes. The vision shall not be obstructed within 105 degrees from point K
on each side of the mdsagittal plane.

§ 1203.15 Positional stability test (roll-off resistance).
(a) Test equipment.

(1) Headforms. The test headforns shall conply with the dinensions of
the full chin 1SO reference headforns sizes A, E, 3, M and O.
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(2) Test fixture. The headform shall be secured in a test fixture with
t he headform's vertical axis pointin? downward and 45 degrees to the
direction of gravity (see Figure 7 of this part). The test fixture shal
permt rotation of the headform about its vertical axis and include neans to
| ock the headform in the face up and face down positions.

(3) Dynamic impact apparatus. A dynami c inpact apparatus shall be used
to apply a shock load to a helmet secured to the test headform The dynam c
i npact apparatus shall allow a 4-kg (8.8-1b) drop weight to slide in a
guided free fall to inpact a rigid stop anvil (see Figure 7 of this part).
The entire mass of the dynam c Inpact assenbly, including the drop weight,
shall be no nmore than 5 kg (1= | b). _

(4) Strap or cable. A hook and flexible strap or cable shall be used
to connect the dynam c inpact apparatus to the helnet. The strap or cable
shall be of a material having an elongation of no more than 5 nm (0.20 in.)

er 300 mm (11.8 in.) when |oaded with a 22-kg (48.5 Ib) weight in a free
angi ng position.

(b) Test procedure.

(1) Oient the headform so that its face is down, and lock it in that
orientation.

(2) Place the helmet on the appropriate size full chin headform in
accordance with the HPI and fasten the retention systemin accordance with
the manufacturer's instructions. Adjust the straps to renove any slack.

(3) Suspend the dynam c inpact system from the hel met by positioning
the flexible strap over the helnmet along the mdsagittal plane and attaching
t he hook over the edge of the helnet as shown in Figure 7 of this ﬁart.

(4) Raise the drop weight to a height of 0.6 m(2 ft) fromthe stop
anvil and release it, so that it inpacts the stop anvil. o

(5) The test shall be repeated with the headform's face pointing
upwards, so that the helmet is pulled fromfront to rear.

Discussion i i
Comment: SRI [2] remarked that the ASTM Headgear Subcommittee is
considering a 7-kg preload to set the helmet during testing. SRI
also asked whether a thin rubber pad should be specified to soften
high frequency impact noise.

Response: Testing to support the development of the positional
stability test was with equipment specified as proposed in the CPSC
standard. Subsequent to initial ASTM discussions about possible
revisions to the proposed test procedure, the ASTM F8 Headgear
Subcommittee decided not to modify the pre-load and not to specify
a rubber impact pad. Es therefore recommends no change to this
section.

§ 1203.16 Dynamic strength of retention system test.

(a) Test equipment. _ _

(1) SO headf ornms without the Iower chin portion shall be used.

(2) The retention systemstrength test equipnent shall consist of a
dynam ¢ inpact apparatus that allows a 4-kg (8.8-1b) drop weight to slide in
a guided free fall to inpact a rigid stop anvil (see Figure 8 of this part).
Two cylindrical rollers that spin freely, with a dianeter of 12.5 + 0.5 mMm
(0.49 in. + 0.02 in.) and a center-to-center distance of 76.0 + 1 mm (3.0 +
0.04 in.), shall make up a stirrup that represents the bone structure of the
lower jaw. The entire dynam c test apparatus hangs freely on the retention
system The entire nmass of the supEort assenbly, including the 4-kg (8.8-1b)
drop weight, shall be 11 kg + 0.5 kg (24.2 Ib + 1.1 |b).

(b) Test procedure.
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(1) Place the helnmet on the appropriate size headform on the test
device according to the HPI. Fasten the strap of the retention system under
the stirrup.

~ (2) Mark the pre-test position of the retention system wth the
entire dynam c test apparatus hanging freely on the retention system

%3) Rai se the 4-kg (8.8-1b) drop weight to a height of 0.6 m (2 ft)
fromthe stop anvil and release it, so that it inpacts the stop anvil.

(4) Record the maximum el ongation of the retention systemduring the
impact. A marker system or a displacenent transducer, as shown in Figure 8
of this part, are two nethods of measuring the el ongation.

. . ]
Comment: SRI [2] asked whether both the peak and residual
displacements should be measured in order to better describe the
dynamics of the system.

Response: It is ES opinion that only the peak deflection reading is
needed to determine failure of the retention system. This 1is
consistent with existing U.S. Dbicycle helmet standards. ES
recommends no change to the proposed rule iIn response to this
comment.

Comment: USC-HPRL [8] suggested that the retention system test
(§1203.13(d)) be done after impact testing. He reasons that an
accident can damage_a helmet and severely compromise the retention
system. The retention system must ensure that the helmet remain on
the head during an accident _sequence. The_respondent also
recormends that the "zero" position for measuring elongation be
established without pre-tensioning the straps with a 4-kg mass as
called for in the standard

Response: LSE (Tab E) staff recommends that no changes be made to
the sequence for retention system testing. The test sequence issue
raised by the respondent was addressed during the prior comment
period. Testing the retention system prior to impact testing 1is
consistent with the ASTM and Snell standards. LSE staff has no
evidence that the test sequence specified in the ASTM and Snell
standards would allow helmets that do not have adequate retention
systenms. LSE staff also recommends that no changes be made to the
procedure for establishing thepre-test "o" position (Tab E). There
is no evidence that establishing the "o" position after pre-
tensioning the retention system would allowhelmets that do not have
adequate retention systems to pass the test.

§ 1203.17 Impact attenuation test.

(a) Impact test instruments and equipment.

(1) Measurement of impact attenuation. |npact attenuation is
determ ned by neasuring the acceleration of the test headform during inpact.
Acceleration is neasured with a uniaxial acceleronmeter that is capable of
w t hstanding a shock of a least 1000 g. The helmet is secured onto the

headform and dropped in a guided free fall, using a nonorail g% ?gigg gjg%
t est ap%aratus (see Figure 9 of this part), onto an anvil fixed to a rigi

base, he center of the anvil shall fixed in alisnment with th nt er
vertical axis of the acceleroneter, e base shall consist of a solid mass
of at Teast 135 kg (298 Tb), the upper surface of which shall consist of a

steel plate at least 12 nm (0.47 in.) thick and having a surface area of at
least 0.10 m* (1.08 £t?).
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Text was added above to specify the alignment of the accelerometer
axis with the center of the anvil. This statement reinforces
already standard operatingprocedure for bicycle helmet testing and
is meant to prevent impacting helmets on "corners" of anvils.

Comments: Monorail vs. Guide Wire - Some helmet manufacturers [s5,
29, 30] and the Snell Memorial Foundation [28] disagreed with the
specification of the monorail type of impact test rig. Respondents
stated that wire-guided rigs were more widely used in the industry.
Some respondents claimed that since there is no evidence that
directly correlates monorail with guidewire rig results, many firms
would be forced to buy monorail rigs to address liability concerns.
Trek [5] stated that the burden of this expense may provide need for
additional analysis of the financial impact to small business, as
required by the Regulatory Flexibility Act. Snell wrote that
guidewire rigs have proven reliable, efficient, and highl
repeatable. They are less expensive to install than monorai
devices and they are easier to maintain. Snell stated that there is
no demonstrated improvement associated with the monorail rig in
testingreliabilityand capability. Most respondents suggested that
the Commission specify that either monorail or guidewire rigs may
be used to test for impact attenuation”

Response: To respond to this issue, CPSC-ES initiated an
interlaboratory comparisol2 testprogram. Thepurpose of theprogram
was to determine if there are statistically significant mean
differences in test results when using monorail and twin-wire test
rigs. Tab F presents the statistical analysis of this study.
Attachment 3 to this ES memorandum is the ES discussion to support
a recommendation to specify that either a monorail or a guide-wire
type of test rig be used to test for impact attenuation.

(2) Accelerometer. A uniaxial acceleroneter shall be mounted at the
center of gravity of the test headform wth the sensitive axis aligned
within 5 degrees of vertical when the test headform is in the inpact

osition. The acceleration data channel and filtering shall conply with SAE
econmended Practice J211 ocT3g, Instrumentation for Inpact Tests
Requi renents for Channel dass 1000.

(3) Headform and drop assembly-centers of gravity. The center of

8ravity of the test headform shall be located at the center of the mounting
all on the support assenbly and within an inverted cone having its axis

vertical, and formng a 10 degree included angle with the vertex at the

poi nt of inpact. The location of the center of gravity of the drop assenbly
(conbi ned test headform and support assenbly) must nmeet FMWSS 218 S7.1.8.

The center of gravity of the drop assenbly shall lie within the rectangul ar

vol ume bounded by x = -6.4 nm(-0.25in.), x = 21.6 mm (0.85 in), y = 6.4 mMm
(0.25 in.), and vy = -6.4 mm (-0.25 in), with the origin |ocated at the

center of gravity of the test headform __The oriain of the coordinate axes
is at the center of the mounting ball on the ortassenbly. The
rectangular Vol une has no boundarv al ong e z-axis. The positive z-axis is
downwar d. The X-V-Z axes are mutuallv perpendicular and have vpositive oOr

n tl1v I snatlon hown in Fi re 10 of t“IS part. Fisure 10 shows
n_over VI ew t X- oundar

- . s .
éhe.“ Y—Eaxes azeg?aEa?l;; P igegd&e?}af and h?fe posttive—or Heg?5i°e
eé—Ehe—me&ﬁeéﬁg—ba%%—eﬁ—eheﬁmgﬁE&%—aesemb%yvT¥he—*—y—%—a*gs—eé—Ehe—Eee%
headferm—assemblyonmoneorail—impact—testeguipment—are—oriented—as—followss
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(4) Drop assembly. The combined mass of the drop assenblv, which
consi sts of the instrunented test headform and support assenbly (excluding
he test helnet), shall be 5.0 + 0.1 kg (11 + 0. 22 1D)

(5) Impact anvils. Tnpact tests shall be perfornmed agai nst the three
girferent solid (i.e., without internal cavities) steel anvils described
el ow

(i) Flat Anvil. The flat anvil shall have a flat surface with an
i npact face having a minimumdianmeter of 125 mm (4.92 in.). It shall be at
l east 24 mm (0.94 in.) thick (see Figure 11 of this part).

(ii) Hemispherical anvil.. The hemi spherical anvil shall have a
hem spherical inpact surface with a radius of 48 + 1 mm (1.89 + 0.04 in.)
(see Figure 12 of this part). _

(i1i) Curbstone anvil. The curbstone anvil shall have two flat faces
maki ng an angle of 105 degrees and neeting al ong a_strikin% edge having a
radius of 15 nm+ 0.5 nm (0.59 + 0.02 in.). The height of the curbstone
anvil shall not be less than 50 nm (1.97 in.), and the length shall not be
l ess than 200 nm (7.87 in.) (see Figure 13 of this part).

(b) Test Procedure.

(1) Fastrumentsyotem~cheelk: : ;!
instrumentation—shallbe—~cheecked beforecandafter—eas B : £

(1) Instrument svstem check (precision and accuracv). The impact-

attenuation test instrumentation shall be checked before and after each
series of tests (at least at the beainnins and end of eac

tne beainnins and end of each test dav) bv
dropping_a spherical ;m%g%;gr=gggg_an_eLastoneric test nedium (VEP) . The
spherical impactor Ssha e a 146 MM (5. 75 in) dianeter alum num sphere that

is nount on the ball-arm ccnnector of the support assenb The tota
mass of the spherical impactcr and support assenbly shall be 5.0 + 0.1 kg
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(11.0 + 0.22 1b The MEP shall be 152 nm (6 inches) in dianmeter and 25 nm

%Z:Z;;EZ:;F???=L3ﬁﬁ=§ﬁﬁff=ﬁ ave a=ﬁﬁ?ﬁﬁﬁF?F=éF=Eﬁ=T=7J?ﬁﬁ?§=7f===fﬁ==ﬁﬁﬁ=§ﬁ§ﬁ
€ aifilxed tO {he top surface c :farlat 6. 35 m(lﬁ.mc al um num
[ate. NE geometric CENLEr O Sha € allgne € center

vertical aX|s of the acceleronefer (see § 1203.17(a 2)). The impactor

sha € dropped Onto € at _an impact velocitv O . s +

(Typically, I'S regquires a M Nl um droo nhel Qg 0 . net ers ] vlus

d height addustment {0 account Tor Triction | O0SSes. Sl X | acts at

Intervals o + 15 seconds, sha € performed a e besinnins and end of
e test series (al a minimum_at € pealnnins and end o1 eac es a

The Tirst three of Six impacts Sha e considered warm-up drovs. and their

impact val ues_shal € dl scarde rom e Sseriles. € second threeé impacts

shalT be recorded. AT recorded inpacts shall fall within the ranse of 380-
g to 425-0. In addition he difference between the high and [ow val ues of
fhe three recorded imoacts shall not Dbe sreater than ?5-g.

Di ,

Shown above is a revised system check procedure that includes both
precision and accuracy criteria. Further discussion regarding the
system check and specification for the impact test rig iIs provided
in Attachment 3 to this ES memorandum.

Comment: Some respondents to the ?roposed rule favored a reduced-
mass test headform for testing helmets for children ages 1 to 5.
O her respondents believed the headform mass for young children®s
helmets should be 5 kg like most current voluntary standards.

Response: Due to insufficient evidence that a reduced-mass test
headform will result in helmets that_betterprotect yoqu children,
staff recommends that all helmets, including helmets for children

under 5 years, be tested with a 5-kg headform assembly. The ES
memorandum at Tab D has a more detailed discussion of children®s
helmets 1issues.

W@%%&}Hmpae&a&éeﬁd&éé&““* giteg —one—impact
en—the flat anvil —one—impact-on—the—homisphericalanuil —one—impact_on_the
eufbseeae—aﬁ%aﬁé—eae—kmpaa—en—aa—aavarl—ehesea:aé':&" digeretion-—ofthe

TC T T C

A
.
Hvyre—within tha +taagt e gion—oa
reg-on—a
=

~(2) Impact sites. Eachgf helnmets 1 throush 4 (one helnet for each
condi tToning _environnen shall impact al four different sites. W WO

impacts Oon the flat anvil and two I macts on the hemisvherical anvil. The
Cent er of any I Npact _Nmav _De on Or _anvwhere above fhe test Iine. proviaded It
is at Teast 120 mm (4.72 in), measured on fthe surface of the helnet, from
anv prior impact cenfer. ach o elnets 5 through 8 (one hel met for each
conditioning ENVI [ ONNMEN shall | npact _at oOne SIte on e curbstone. anvil
The center of the curbstone inpacts nay be on or anvwhere above the tes

|| ne. The curbstone anvil ma% be %Iaced In_anv orientation as lona as the
center o e anvi 1S alighned W e axXIsS 0O e acceleroneter. S not ed
in § 1203.12 (d) (1), impact sites. (he order O1 anvi use at _an

em spherical) and curbstone anvil Sifes and orienfafion sha e chosen by
the test personnel {0 provide_the nost severe test for the helnet. R veis

-22-



nd ot her nechani cal fasteners, vents, and anv other helnet feature within
the test reqgion are valid test, sites.

Discussion

Two respondents [27 and 29] recommended a minimum distance between
impacts of 150 mm or about 6 inches. One of these respondents
stated that the CPSC lowered the minimum distance from those in
voluntary standards.

Response: LSE (Tab E) and EsME staff selected 120-mm impact spaC|ng
based on recently balloted ASTM headgear standards. The snell B-9
standard specifies a minimum impact separation of 120 mm. This
distance i1s consistent with the Snell B-90 specification of 1/6th
the maximum helmet circumference i1f calculated for smaller helmets.
A minimum impact spacing of 150 mm limits flexibility in choosing
impact sites, especially on smaller helmets. Staff Trecommends no
change to the proposed rule in response to this comment.

(3) Impact velocity. The hel net shall be dropped onto the flat anvi
%P —o6f 2 meters {656 f&) == aehieve W th an

|npact velocity of 6.2 m's 396(20 34 ft/s + 3% _(Tvpically, thiS requires
amninumdrop height of 2 nmeters (6.56 ft) plus a height adiustment to

aQQQuﬂL_LQL_LLLQ%%QQ=%$§§Q;;L=Ihe hel ret shall be dropped onto the
hem spherical and curbstone anvils

£rem—a—theoretical-drep—heightof 3+2-
me%efe—Ll—%é—é%%—%e—aeh&eve with an inpact velocity of 4.8 ms + 3% (15.75
ft/s + 3%). _(Tvpically, this requires a nininumdrop height of 1.2 neters
(3.94 fg)glgg a height adjustnent to account for friction [osses.) The

i npact velocity shall be measured during the last 40 nm (1.57 in) of free-
fall for each test.

‘ ‘
comment: USC's Head Protection Research Lab (USC-HPRL) [8] suggested
that the tolerance for the impact velocity be changed from +/- 3%

to -0% to +5% to ensure that impact testing is done at no less than
the specified velocity.

Response: LSE responds (Tab E) that the difference between a
tolerance of + 3% and -0%, +5% has little practical significance.
LSE staff has no concerns with permitting an impact velocity of up
to 3 percent lower than the target velocity. Since the commenter's
suggestion wouldnotproduce a significant safetybenefit, the staff
recommends no change to the proposed rule.

(4) Helmet position. Prior to each test, the helmet shall be positioned
on the test headform in accordance with the HPI. The hel nmet shall be secured
so that it does not shift position prior to inpact. The helmet retention system
shall be secured in a manner that does not interfere with free-fall or inpact.

(5) Data. Record the maxi mum acceleration in g's during inpact. See
Subpart C, § 1203.41(b).

§ 1203.18 Reflectivity.
Comrent : Several respondents [1,7,11,13,16,17,22,23,24,26] urged
that the Commission not postpone implementing bicycle helmet
reflectivity requirements.

Response: ESHF responds at Tab G that the Commission conducted field
testing on bicycle reflectors and examined the issue of reflectivity
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on bicycle helmets. 1In the field testing, half (24/48) of the
subjects saw bicycle riders with reflective helmets and the other
halt saw non-reflective helmets. The reflective tape used on the
helmets met a proposed Standard on use of Retroreflective Materials
on Bicycle Helmets that was balloted by the ASTM Headgear
Subcommittee. Study results failed to show that the particular
helmet reflective strip used in the study would increase the
distance at which a bicycle can be detected or recognized
(Schroeder, 1997) (Tab 1) . For that reason, Human Factors still
believes more research is needed to determine appropriate minimum
retroreflective requirements for bicycle helmets. The staff lacks
the data at this time to support a requirement for bicycle helmet
reflective performance..

Subpart B-Certification

§ 1203.30 Purpose, basis, and scope.

{a ) Purpose. The r _of this subvart is to establish reauirenents
that manufacturers and inporters of bicvcle helnets subiect to the Safet

<

Standard for Bicycle Helnets (Subpart A of this Part 1203) shall JisSsue
certificates of compliance in the form specified.
D) BasisS. Section 14(a) (1) of the '(?anurrer Product safety Act (CPSA),

15 U (@) (1). requires every manufacturer (including Inporfers) and

privaie Tabeler of a product which s subiect t0 a consumer product safetv
standard to issue a certificate that the product conforms to the applicable

standard. Section 14(a) (1) further reauires that the certificate be based
either on a test of each product or on a "reasonable testing proagram.” Th

mm ssion may, bv rule, designate one or nore of the manufacturers and
rivate labelers as the persons who Sha i ssue the reqguired certification
certificate, J S. C .2063(a) (2

(c) Scope. The provisions of this subvart apply to all bicvcle helnets

that are subject to the reauirenents of the Safetv Standard for Bicvcle
Hel nets, Subvart A of the Parf 1203.

§ 1203.31 Effective date.

Al bicycle hel mets manufactured on or after [insert date that is 1
year plus 1 day after publication) nmust neet the standard and nust be
certified as conplying with the standard in accordance with this Subpart B.

§ 1203.32 Definitions.
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The follow ng definitions shall apply to this subpart:
(a) Foreign manufacturer 'neans an entity that manufactured a bicycle
hel net outside the United States, as defined in 15 U S.C. 2052(a) (10) and

14) .

(4 (b) Manufacturer means the entity that either manufactured a helnet in
the United States or inported a hel met manufactured outside the United
States.

(c) Private labeler nmeans an owner of a brand or trademark that is
used on a bicycle helnet subject to the standard and that is not the brand
or trademark of the manufacturer of the bicycle helmet, provided the owner
of the brand or trademark caused, authorized, or approved its use.

(d) Production lot neans a quantity of bicycle helmets from which
certain bicycle helnets are selected for testing prior to certifying the
lot. Al bicycle helmets in a lot nmust be essentially identical 1n those
design, construction, and material features that relate to the ability of a
bi cycle helnet to conply with the standard.

(e) Reasonable testing program neans any tests which are identical or
equivalent to, or nore stringent than, the tests defined in the standard and
whi ch are performed on one or nore bicycle helmets selected fromthe
production lot to determ ne whether there is reasonabl e assurance that al
of tge §icyc|e helmets in that lot conply with the requirements of the
st andar d.

§ 1203.33 Certification testing.

(a) General. Manufacturers, as defined in § 1203.32(b), shall conduct
a reasonable testing programto denonstrate that their bicycle helnets
conply with the requirenents of the standard. _ _

(b) Reasonable testing program. This paragraph provides guidance for
establishing a reasonable testing program

(1) Wthin the requirements set forth bel ow, manufacturers and
inporters may define their own reasonable testing prograns. Reasonable
testing prograns may, at the option of manufacturers and inporters, be
conducted by an independent third party qualified to perform such testing
programs. However, manufacturers, as defined in §.1203.32(b2, are
responsi bl e for ensuring conpliance with all requirenents of this standard.

(2) As part of the reasonable testin pro%rany the bicycle hel nets
shal | be divided into production |ots, and sanple bicycle helnmets from each
production lot shall be tested. Wienever there is a change in parts,
suppliers of parts, or production methods, and the change could affect the
ability of the bicycle helnet to conply with the requirenents of the
standard, the nmanufacturer shall establish a new production lot for testing.

(3) The Commission will test for conpliance with the standard by using
the standard's test procedures, However, a reasonable testing program need
not be identical to the tests prescribed in the standard.

(4) If the reasonable testing program shows that a bicycle hel met may
not conmply with one or nore requirenments of the standard, no bicycle hel net
in the production lot can be certified as conplying until—a3itnencempiying
bieyele—helmets—inthe lot have beenidentified and destroyed oOF altered by

‘ oo o

JSBls renpl
the production identified noncomplying bicvcle helnets in tnhe |ot
nmust be destroved or altered bv revair. redesign, or use of a different

componentc ., the extent necessarv e
standard.

(5) The sale or offering for sale of a bicycle helmet that does not
conply with the standard is a prohibited act and a violation of § 19(a) of
the CPSA (15 U.S.C. 2068(a)), regardless of whether the bicycle helnmet has
been validly certified.
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Di scussion

Comment: Trek USA [5] believed that the proposed language
describing a reasonable testing program was restrictive because It
implies that 1f a single helmet fails any aspect of the test
procedure, all of the product in the lot cannot be certified until
corrective action is taken. The respondent suggested to change the
wording of 1203.33(b) (4) from» . . _ a bicycle helmet..." to "any
bicycle helmetr that fails to meet the testing criteria. The change
would provide more flexibility as it would remove the possibility
of an anomalY In the testing causing a rejection of an entire lot
and the resulting lack of certification.

Response: The crM staff recommends no change in the wording in
Section 1203.33(b)(4) from "a bicycle helmet"” to "any bicycle
helmet .» (Tab J) First, 1t does not appear that the requested
language would change the meaning of this requirement. Secondly,
the testin requirement 1i1s  fTlexible enough for each
manufacturer/producer to ensure that their helmets meet the
requirements of the standard.

It is unlikely that a production lot will be rejected based on a
failure of one helmet which might be an anomaly or an "outlier" when
a firm has in place reasonable testingprogram. The purpose of the
testing program is to detect possible farlures of bicycle helmets
in a production lot and to ensure that the helmets certified comply
with the standard. The failure of one helmet would trigger an
investigation to determine whether the failure would extend to other
helmets in the production lot. That investigation should continue
until 1t is reasonably likely that no noncomplying helmets remain
in the production lot. The staff recommends that the wording of
Section 1203.33(b)(4) be changed to make this intent clear.

Comment: Jane McCormack [7] requested that the Commission ensure
that bike helmets meet the Snell requirements and Norte Vista
Medical Center [15] requested that helmets certified to the Snell
B-95 or Snell N-94 standards be considered to be in compliance with
the mandatory standard.

Response: The Office of Compliance (Tab J) responds that one of the
objectives of the Children®s Bicycle Helmet Safety Act of 1994 is
to establish a unified bicycle helmet standard that is recognized
nationally by all manufacturers and consumers. Staff believes it
would defeat the intent of the Congressional act to add language to
the regulation stating that certified conformance to any existing
voluntary standard satisfies compliance with the mandatory rule.

Comment: The pHMA [29] wants clarification of when there are
material or vendor changes. PHMA requests that the staff use the
Safety Equipment Institute (SEl) guidance to help firms understand
the terms material changes, design changes, and vendor changes.

Response: crM staff does not think that establishing definitions as
stated in the SElI "Definition of Term” would add any significant
clarification to the industry as a whole (Tab J). Each firm has the
responsibility to institute its own testingprogram, as long as the
testing program is reasonable.

The intent of the regulation is to ensure that all firms establish

a reasonable testing program and to provide flexibility for both
large and small firms. Each firm has the flexibility to define
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their own terms in its quality control program, including material

changes, design changes, and vendor changes, as long as the testing

Erogram is effective and reasonably able to determine whether all
icycle helmets comply with the standard.

The Compliance staff recommends no revision to the proposed rule in
response to this comment.

Comment: The Snell Memorial Foundation (28] and Paul H. Appel [25]
propose the adoption of the pre-market clearance and the market
surveillance provisions of the Snell standard to ensure that quality
bicycle helmets are produced. According to the commenters, without
these two Snell provisions, government efforts will be insufficient
in keeping inadequate helmets off the market.

Response: CRM replies at Tab o that all firms must ensure that
bicycle helmets sold in the United States are certified to the
mandatory bicycle helmet standard, that the certificationsarebased
on reasonable testing programs. Firms that distribute noncomplying
products are subject to various Commission enforcement actions.
These_actions include recall, injunctions, seizure of the product,
and civil and criminal penalties. The penalties for such violations
could subject a firm to penalties of up to $1.5 million and after
notice of noncompliance, fines of up to $50,000 or imprisonment of
individuals for not more than one year, or both.

The Commission has statutory authority to conduct inspections of
manufacturers, importers, distributors, and retailers of bicycle
helmets. This authority includes the review and the copying of
records relevant to determine compliance with the bicycle helmet
standard. The Commission also has authority to collect samples of
bicycle helmets for testing to the standard.

The Commission has a vigorous enforcement program that includes
joint import surveillance with U.S. Customs and compliance
surveillance of domestic producers, distributors, and retailers.
In addition, the staff responds to all reports of noncompliance with
all interim or final mandatory standards.

From previous history with other regulations that the Commission
enforces, compliance with the various CPSC standards is high. In
addition, all firms have a responsibilitx to report noncompliance
with the standard under Section 15(b) of the Consumer Product Safety
Act. Failure to report would subject a firm to severe penalties.

Based on these considerations, the compliance staff believes that
the agency"s enforcement programs and enforcement authority will
provide substantial assurance that bicycle helmets will meet the
requirements for the mandatory standard. Experience in enforcing
other CPSC regulations has shown that a high degree of compliance
can be achieved without manufacturers using a pre-market clearance
program or a third-party certifying organization.

The Compliance staff recommends no revision to the proposed rule in
response to this comment.

1203.34 Product certification and labeling by manufacturers (including
mporters).
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(a) Form of permanent label of certification. Manufacturers, as
defined in § 1203.32(a), shall issue certificates of conpliance for bicycle
hel nets manufactured after the effective date of the standard in the form of
a durable, legible, and readllﬁ visible | abel meeting the requirenments of
this section. This label is the helnet's certificate of conpl i ance, as that
termis used in § 14 of the cpsa, 15 U S.C. 2063.

~(b) Contents of certification label. The certification |abels required
by this section shall contain the follow ng:

(1) Th “Complies With CPSC Safety St %ggggg IQ% Bi cvcle
Helnets for Persons Aue 5 and Older” or “Complies With CPSC Safetv Standard

or Bicvcle nmets for Persons Age 1 and O der gExlgngg% t%?g Coverage) ",

as_appropriate. his [ abel may spell out "U.S. nsuner_ Product Safetv
Ccommission" | nstead of "cpscC"

2) The nane of the U S. manufacturer or inporter responsible for
issuing the certificate or the name of a private |abeler;

(3) The address of the U S. manufacturer or |nporter responsi bl e for
issuing the certificate or, if the name of a private labeler is on the
| abel, the address of the prlvate | abel er;

(4) The nanme and address of the forelgn manuf acturer, if the hel met
was manufactured outside the united States;

(5) The telephone number_of the U S narufacturer or_inporter
responsi bl e for issuins tﬂe_gxg;;;;gg;g or, | e _nane of a private |abeler
is on the [abel, the telephone number of the Drlvat;e [ abel er

(6) identification of"the production Tot; and

(7) The uncoded nonth and year the product was nanufactured.

(c) Coding. (1) The infcrmation required by paragraphs (b)(4% and
(b) (6), and the information referred to in paragraph (c)(2), of this section
may be in code, provided:

(i) the person or firmissuing the certificate maintains a witten
record of the neaning of each synbol used in the code, and

(ii) the record shall be nmade available to the distributor, retailer,
consumer, and Conmi ssion upon request.
_ _gZ) A serial nunber may be used in place of a production |ot
identification on the helnet if it can serve as a code to identify the
production lot. If a bicycle helnet is nmanufactured for sale by a private
| abeler, and if the name of the private labeler is on the certification
| abel, the name of the manufacturer or inporter issuing the certificate, and
the nanme and address of any foreign manufacturer, may al so be in code.

(d) Placement of the label(s). The i nf or mat i on required by paragraphs
(b)(2)-(3) nust be on one lab=l, unless allowed to be in code. The other
required information may be on separate |abels. The |abel(s) required by

this section nust be affixed to the bicycle helnet. |f the |abel(s) are not

i mredi ately visible to the ultlnate purchaser of the bicycle helnet prior to
purchase because of packagi or other marketing practices, a second | abel
Is required. That |abel s aI state, as appropriate, -¢€emp%&es—%k%h—€PSG
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the—label—mayState “Compties—Ww
Helmeto—for—PRersons—of—All-dgesi—or-agiivalent—language)

n 1ies Wth CPSC Safetv Standard for Bicvecle Hel nets for Persons Age 5
ﬁ%%g%fﬁﬁf*f=or "cOmplies=withiiiif=§3f3?7=3T3ﬁﬁﬁ?ﬁ=?7ﬁ==ﬁff=?F?=?Efﬁ%f%=TTﬁ
Persons aAae 1_an er ende ad_Cover age) The Iaﬁel ShalI_be
legible, r€adil v Vi SI e, an aced on e mal n displav panel of the

gacka%ing or, 1T The packaging IS Nnot VISI € before ourchase (e.g, catalog
salesS), on e pronotional naterlal use W 1ih the sale ol _the 5ICVC|€

hel net Ihis Tabel mav spell out "U.S. Consuner Product Safefv Commission®

I nstead of "cpsc.*

D1 scussi on ) }
Comment: Mr. L.E. oldendorf, P.E., from the American Society of

Safety Engineers (ASSE) [11], BHSI [16], the Bicycle Federation of
Wisconsin [24], and Paula Romeo [26] were opposed to allowing
manufacturers to code the month and year of manufacture.
Respondents felt that uncoded dates would help consumers to identify
if their helmet was subject to a recall. One respondent commented
that an uncoded production date iIs necessary to assist consumers
when they wish to replace their helmet after five years.

Response: ESHF and CRM (Tab G and Tab J) respond that an uncoded
manufacture date would make i1t easier for consumers to identi
their helmets. snell helmet standards require that the manufacture
date be uncoded and it is already a common practice in the industry.
Staff recommends that the standardbe revised to require the uncoded
date of manufacture.

Comment: Maurice Keenan, MD, from the American Academy of
Pediatrics, [21] requested that a minimum age of 1 year be reflected
on the label for helmets intended for children under age five. This
would better convey the message that infants (children under age
one) should not be passengers on a bicycle under any circumstances.

Response: ESHF agrees with the respondent that children under _one
year of age should not be on bicycles (Tab G). Children are just
learning to sit unsupported around 9 months of age. It is not until
this age that infants have developed sufficient bone mass andmuscle
tone to enable them to sit unsupported with their backs straight.
Pediatricians advise against having infants sitting in a slumped or
curled position for prolonged periods. This position may even be
exacerbated by the added weight of a bicycle helmet on the infant®s
head. ESHF recommends labeling helmets for children under 5 years
with a minimum age of 1 year.

Because pediatricians recommend against having children under age
1 as passengers on bicycles, the staff recommends that the
certification label not Im Iy that children under age 1 can ride
safely. Thus, the proposed language that a helmet complies with
cpsc’s standard for Children Under 5 years™ or "for persons of all
ages” is not suitable, since these phrases include children less
than 1 year old.

Further, the only difference between the final requirements for
helmets for children of ages I-4 and for helmets for older persons
is that the young children®s helmets cover more of the head.
Therefore, children®s helmets will inherently comply with the
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requirements for helmets for older persons, and the label need not
indicate an upper cutoff of age 5 for meeting CPSC’s requirements.

Comment: PHMA [29] suggested that a distinguishing sticker showing
certification for children under 5 is needed on the packaging, but
IS not needed inside the helmet.

Response: ESHF responds (Tab G) that since Toddler helmets are
likely to be passed/shared with multiple users, the sticker on the
helmet is likely to be the only source of information available to
the second or third user. Further, i1t is common to display helmets
at retail without the box. Thus, the purchaser may not see the box

until after selecting the model, 1if at all. Therefore ESHF
gefommends leaving this labeling both on the box and inside the
elmet.

Comment: The NSKC [22] encouraged the Commission to modify the
certification labeling to require the language "United States
Consumer Product Safety Commission™ rather than rcpsc The
respondent believes the acronym is likely to lead to consumer
confusion, but the use of the formal name of the Commission will
clearly identify the helmet as meeting a federally established
safety standard.

Response: ESHF responds that the rationale presented by the
respondent for using the full name of the Commission instead of
using the acron¥m is logical (Tab G). However, the use of the
commission's Full name may be impractical for some manufacturers.
The amount of space available on the inside of a helmet is limited.
The proposed regulation requires a number of labels and each one is
supposed to be legible and easily visible to the user. Allowing the
use of the acronym is a necessary compromise so that all the labels
can be accommodated on the inside of the helmet. Staff believes it
should be the manufacturers®™ choice and the following wording should
be added to section 1203.34(b) (1):

» This label may spell out "U.S. Consumer Product Safety Commission™
instead of »cpsc”

Comment : NSKC [22] requested that the final standard require that
the certification compliance label, which Is required on the
ackaging i1f the labe isnotimmediategy visible on the Product,
e legible and prominent:, and be placed on the main display panel
of the packaging so that it is easily visible to the purchaser.

Response: The reason for reguiring the label on the p@ckagin% it
it 1s not visible on the product at time of purchase is to inform
the consumer of compliance. Human Factors agrees with the
respondent and su?gests the foIIowin% wording be added to section
1203.34(d): "The label shall be legible, readily visible and placed
on the main display panel of the packaging, or if _packaging i1s not
visible before purchase, on the promotional material used with the
sale of the bicycle helmet.”

Comment : Two respondents [23 and 26] urged that the Commission
require labels showing the manufacturer®s telephone number. The
respondents stated that this requirement would make it easier for
the consumer to contact the manufacturer about recall information
and about instructions for returning the helmet to the manufacturer
after it has been damaged!.
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Response: CRM responds (Tab J) that during a recall or to inquire
about a damaged bicycle helmet, the telephone number would be
helpful for consumers to determine_the status of their helmets
quicker than a written inquiry. Obtaining a quicker response could
reduce the chance of a consumer wearin% a defective helmet by
replacing it sooner with a safer helmet. The staff recommends that
the telephone number be included on the labeling of the helmets.

(e) Additional provisions for importers. _

(1) General. The inporter of any bicycle helnet subject to the
standard in Subpart A of this Part 1203 nust issue the certificate of
conpliance required by § 14(a) of the CPSA and this section. If a reasonable
testln? program neeting the requirements of this subﬁart has been perfornmed
by or for the foreign manufacturer of the product, the inporter nmay rely in
good faith on such tests to support the certificate of conpliance, provided:

(i) the inmporter is a resident of the United States or has a resident
agent in the United States, _

(ii) there are records of such tests as required by § 1203.41 of
Subpart C of this part, and _

(iii) such records are available to the Comm ssion within 48 hours of
a request to the inporter.

(2) Responsibility of importers. Inporters that rely on tests by the
foreign manufacturer to support the certificate of conpliance shall-in
addition to conplﬁlng with paragraph (e) (1)of this section---exanine th%
records supplied by the manufacturer to deternine that they conply wth s
1203. 41 of Subpart C of this part.

SUBPART C-RECORDKEEPING
§ 1203.40 Effective date.

The recordkeeping requirenents in this subpart are effective [insert
date that is 1 year after publication of the final rule] and apply to
bi cycl e hel mets nmanufactured after that date.

§ 1203.41 Recordkeeping requirements.

(a) General. Every person issuing certificates of conpliance for
bi cycl e hel mets subject to the st andard in Subpart A of this part shall
mai ntain records which show that the certificates are based on a reasonabl e
testin? program The records shall be maintained for a period of at |east
years fromthe date of certification of the last bicycle helmet in each
production lot. These records shall be available, upon request, to ang
designated officer or enployee of the Conmmission, in accordance wth § 16(b)
of the CPSA,. 15 U.S.C. 2065(h)., I[f the records are not physically available
during the inspection because they are nmintained at another [ocation, the
firm mist provid he staff within 48 hours R

(b) Contents of records. Conplete test records shall be maintained.
Records shall contain the follow ng information

1) an identification of the bicycle helnets tested,

2) an identification of the productjon |ot; _

3) the results of the tests, including the precise nature of any
failures;

_ (4) a description of the specific actions taken to address any
failures;

(5) a detailed description of the tests; including the helnet

ositioning |ndex (HPI to_define the prover position of the helnet on
the headformn
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7) the nodel and size of each hel net tested,
8) identifying information for each helnet tested, including the

production lot for each helnmet; _
(9) the environnental condition under which each hel net was tested,
uration of the helmet's conditioning the tenperatures in each
conditioning environnent, an e relative hum dity and tenperature of the
| abor at ory;

(10) the peripheral vision clearance;

(11) a description of any failures to conformto any of the labeling
and instruction requirenents; o o
12) the results of the positional stability test;
13) the results of the dynamic strength of retention systemtest;

(14) perfornmance inmpact results, stating the precise |ocation of
inpact, type of anvil used, velocity prior to inpact, and maxi num
accel eration nmeasured in g's;

(15) the nanme and | ocation of the test |aboratory;

(16) the name of the person(s) who perforned the test;

(17) the date of the test; and

(18) the system check results. _ _ _ _

(c) Format for records. 'The records required to be maintained by this
section may be in any apperriate formor format that clearly provides the
required information. Certification test results may be kept on paper,
m crofiche, conmputer disk, or other retrievable media. Were records are
kept on computer disk or other retrievable nmedia, the records shall be nade
avai l abl e to the Cormission on paper copies, OF Vvia electronic mail in the
sane format as paper copies, upon request.

§6§ the manufacturer's nanme and address

; .
The staff recommends that recordkeeping include the helmet
positioning_index (HPI) and the duration that the helmet was kept
in the conditioning environment. These items are added in the list
of records above.

Comment: SRI [2] commented that the 48 hour allowance to provide

test records to the Commission should apply to all manufacturers or
importers, whether or not the test records ‘are maintained within the
U.S.

Response: The Compliance staff has examined the comment and
reconmends that all firms be required to provide records for
immediate inspection and copying upon request by a Commission
employee (Tab J). IT the records are not physically available
during the inspection because they are maintained at another
location, we recommend that the firm must provide them to the staff
within a maximum of 48 hours.

Comment: SRI [2] recommended that the order of these reporting items
be adjusted to coincide with the rest of the document

Response: ES made these editorial adjustments above.

Comment: Paula Romeo [26] questioned whether certification records
should be maintained for longer than three years since helmets can
be used for five years.

Response: CRM responds at Tab J that the purpose for records to be

kept for three years is to ensure that the helmets have time to
clear the distribution channels and get into the marketplace. If
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there is a compliance problem or defect in the helmets, three_years
would be of sufficient time to uncover the problem. The CommiSsion
staff would have sufficient time to obtain the records to review the
firm"s testing program and take the necessary enforcement action
during this three year period. The staff recommends no change in
the record keeping retention time of three years.

Subpart D-Requirements For Bicycle Helmets Manufactured From
March 17, 1995, Through [insert date that is 1 year after
publication] .

§ 1203.51 Purpose and basis.

The purpose and basis of this rule is to protect bicyclists from head
injuries by ensuring that bicycle helnmets conply with the requirenments of
appropriate existing voluntary standards, as provided in 15 U S.C. 6004(a).

§ 1203.52 Scope and effective date.

(a) Bicycle helmets manufactured after March 16, 1995, through the
date that is 1 year after issuance of the final standard (Subparts A, B, and
C shall conﬁly with the requirenments of one of the standards specified in
§ 1203.53. This requirement shall be considered a consunmer product safety
standard issued under the Consuner Product Safety Act.

The term "bicycle helnmet" 1s defined at § 1203. 4(Db).

c) These interim mandatory safety standards will not apply to bicycle
hel mets manufactured after the effective date of the final bicycle hel net
standard. Those helnets are subject to the requirements of Subparts A-C of
this Part 1203.

§ 1203.53 Interim safety standards.

(a) Bicycle helmets nust conply with one or nore of the follow ng
standards, which are |ncorPorated herein by reference:

(1) Anmerican National Standards Institute (ANSI) standard z90.4-1984,
Protective Headgear for Bicyclists, o _

(2) ASTM standards F 1447-93 or F 1447-94, Standard Specification for
Prot ective Headgear Used in Bicycling, !ncorpor ating the rel evant provi si ons
of ASTM F 1446-93 or ASTM F 1446-94,  Standard Test Methods for Equi pnent and
Procedures Used in Evaluating the Performance Characteristics of Protective
Headgear, respectively, o .

(3) Canadian Standard Association standard, Cycling Hel nets - caN/csa-
D113.2-M89, _ ' _

(4) Snell Menorial Foundation (Snell) 1990 Standard for Protective
Headgear for Use in Bicycling (designation B-90), _ _ _

5) Snell 1990 Standard for Protective Headgear for Use in Bicycling,
including March 9, 1994 Suppl ement (designation B-90S),

6) Snell 1994 Standard for Protective Headgear for Use in Non-
Mot orized Sports gdesignation hk9ﬁg, or _ _
5 o5 (7) Snell 1995 standard for Protective Headgear for Use with Bicycles

(8) Subparts A-C of this Part 1203.

, , _
The staff recommends that the final CPSC standard be added as an
interim standard so that firms will have the option of marketing
helmets meeting cpsc's final standard before its effective date.
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(b) This incorporation by reference was approved by the Director of
the Federal Register in accordance with 5 U S.C. 552(a) and 1 CFR Part 51.
Copi es of the standards may be obtained as follows. Copies of the ANSI 290.4
standard are available from Aamerican National Standards Institute, 11 W
42nd Street, 13th Floor, New York, NY 10036. Copies of the ASTM st andar ds
are available from ASTM %—Raee—s-‘eree-e—Phﬂade}pha-ﬁ—PA%% 100 Barr
Harbor Drive, \Wst Conshohocken, PA 19428- 2959, Copi es of the Canadi an
Standards Association CAN/CSA-D113.2-M89 standard are available from CSA,
178 RrRexdale Boul evard, Rexdale (Toronto), Ontario, Canada, M9w 1R3. Copi es
of the Snell standards are available from Snell Menorial Foundati on, Inc.
6731-A 32nd Street, North Higklands,CA 95660. Copies may be inspect ed at the
Ofice of the Secretary, Consumer Product Safety Conm ssion, 4330 East-West
H ghway, Bethesda, Maryland 20814, or at the Ofice of the Feder al Regi ster,
0% N. Capitol Street NW Room 700, V@shi ngton, DC.

Figures to Part 1203

[Insert Figures 1-13]

Dat ed: , 1997.

sadye E. Dunn, o
Secretary, Consuner Product Safety Conmm ssion



